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APPENDIX D 

DE'IXIUWNATION OF CONTAMINANTS AT OU1 

D1 INTRODUCTION 

Before a meaningful site conceptual model can be developed that presents a framework for 

understanding contaminant sources and their distribution in the various media at Operable Unit 

No. 1 (OUl), it is first necessary to determine which of the chemical analytes that have been 

measured are actually con taminants. At every hazardous waste site, including OU1, a myriad 

of chemicals are analyzed for in the various media. Not all chemicals are detected, and, of 

those detected, only a subset actually represent contaminants. The OU1 Resource Conservation 

and Recovery Act (RCRA) Facility InvestigatioxdRemedhl Investigation (RFI/RI) investigations 

have generated considerable data for many inorganic and organic analytes. Of these analytes, 

historically only two chemical classes were expected to be present as contaminants based on 

historical waste disposal activities: volatile organic compounds (VOCs) (chlorinated solvents) 

and radionuclides (plutonium, americium, and uranium). Other analytes were measured to 

provide a basic geochemical characterization of the environmental media and/or to confixm that 

other classes of analytes are not present at levels that constitute significant contamihation. AU 
of the Phase III chemical data, for both "expected" and "unexpected" contaminants, were 

carefully assessed to determine which analytes are actual contaminants at OU1. The assessment 

included statistical comparisons of OU1 concentrations to background, examination of spatial and 

temporal concentration distributions at OU1, and evaluation of the potential for laboratory 

introduced sample contamination. 

D2 BACKGROUND GEOCHEMICAL CHARACTERIZATION 

The concentration of an analyte is one factor in determining if the analyte is a contaminant. 

Whether the concentration of an analyte, particularly inorganic parameters, is deemed high or 

low is in relation to the background concentration. This is because, with few exceptions, the 

inorganic parameters analyzed also occur ~tural ly  (e.g., iron, lead, uranium, etc.). 



L 

For several years, a background geochemical characterization program has been in progress for 

the RFP. This program has quantified the spatial and temporal variations in inorganic analytes 

in soils, groundwater, and surface water in areas near the plant that are undisturbed by plant 

operations. Data and summary statistics for organic analytes also exist for surface water, 

groundwater, and sediments. The September 1992 Background Geochemical Characterization 

Repon, Rocky Flars P b ,  Gulden, Colorado (EG&G, 1992) summarizes the results and findings 

from the program. The Environmental Protection Agency @PA) and the Colorado Department 

of Health (CDH) have been continuously involved in the background geochemical 

characterization program. The 1992 report incorporates their comments a d  suggestions on data 

presentation and analysis based on their review of previous submittals. The data in this 

document are recognized by the regulatory agencies as being the basis for statistical comparisons 

to OU data. The data and statistics provided in this report have been used to determine the 

analytes, by medium, that exceed background concentrations at OU1. 

Background samples were collected from six media: 1) geological materials (Rocky Flats 

Alluvium P A ] ,  Colluvium [COLI, and weathered claystone [WCS]), 2) groundwater (RFA, 

COL, valley frll alluvium W A ] ,  WCS, and deep Laramie-Arapahoe sandstone [KARI), 3) 

surface water, 4) seeps, 5 )  sediments, and 6) surface soils (Technical Memorandum 5 program). 

The samples were collected at stations located in the Buffer Zone areas west, north, and south 

of the main plant. The samples were analyzed for chemical constituents including radionuclides, 

EPA target analyte list (TAL) metals, the EPA target compound list (TCL) organics (some 

media), and water quality parameters, e.g., chloride, sulfate, bicarbonate, total dissolved solids, 

etc. With the exception of surface soils, chemical data for each sample medium and for units 

within a medium (e.g., geologic material and groundwater) were compared using analysis of 

variance (ANOVA). Within a medium, subpopulations for an analyte were defined if significant 

differences (5% significance level) in mean concentrations exist either between the units 

(groundwater and geologic material) or between locations (north versus south in the buffer zone). 

Summary statistics were computed for each subpopulation defined by the ANOVA test results. 

The statistics included mean, standard deviation, upper tolerance limit (UTL), maximum 

concentration, sample size, and percentage of detectable concentrations. 0 



The background program did not include characterization of surface soils. Background surface 

soil data were collected from the Rock Creek drainage west of the plant under a separate 

program described in Technical Memorandum 5 for OU1. Technical Memorandum 5 was 

reviewed by EPA and CDH, and their comments and concerns were addressed. Semivolatile 

organic compound (SVOC), pesticide/ polychlorinated biphenyl (PCB), metal, and radionuclide 

data were collected for the background surface soils. All data generated from this program are 
presented in Appendix C 1. These data are the basis for determining the analytes that exceed 

background concentrations in surface soil at OU1. 

Background values for each analyte, by medium (and geologic unit within each medium, as 

appropriate) are presented in Table D-1. The values are from the Final Background 

Geochemical Characterization Report (EG&G, 1992), or were computed from the surface soil 

data collected for the Rock Creek drainage. These background values are the upper limit of a 

one-sided 95 % tolerance interval (95 % confidence and including 95 % of the population). One- 

sided tolerance interval limits are appropriate where only an increase (not a decrease) over 

background may be indicative of contamination. This is true for the compounds and elements 

measured at OU1. If the background data for a particular medium (or geologic unit within the 

medium) included less than 50% detections, then the maximum concentration was reported as 

the background value. Less than 50% detections is considered an inadequate basis for 

computing tolerance interval statistics. 

I 

Summary statistics for background and OU1 data are provided in Appendk C2. Background 

and OU1 means were calculated using the following procedure that minimizes bias resulting 

from: 1) nondetections with high detection limits, and 2) large disparities in data quantity 

amongst groundwater wells and surface water monitoring stations: 

Delete all nondetections from the data where the detection limit is greater than 
two times the detection limit identified in the General Radiochemistry and Routine 
Analytical Services Protocol (GRRASP) (EG&G, 1991) (EPA, 1991). Replace 
all other nondetections with one-half the reported detection limit. 
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e For groundwater wells and surface water stations, calculate the mean for the 
individual wells/stations, and then calculate the grand mean from the means of the 
individual wells/stations. 

D3 OVERVIEW OF METFIODOLOGY TO DETERMINE CONTAMINANTS AT OU1 

The determination of organic and inorganic contaminants at OU1 relied heavily on analysis of 

temporal and spatial concentration distributions; however, selection of inorganic contaminants 

also involved statistical comparisons of site and background concentrations. The procedures for 

determining OU1 contaminants and public health evaluation (PHE) contaminants of concern 

(COCs) are illustrated on Figures D-1, D-2, and Figure D-3. EPA/CDH approved the 

procedures in their comments on the November 1993 draft of the OU1 RFI/RI Report. 

However, EPA noted that the prm4wes should not be cited as a precedent for other OUs at 

the RFP or other CERCLA sites as the methodology deviates somewhat from standard EPA 

practice. 

The contaminants, by medium, determined from application of these procedures are addressed 
in Sections 4 and 5 of the RFI/RI Report (nature and extent as well as fate and transport), in the 

PHE, and in the ecological evaluation (EE). The PHE and EE further define unique COCs, 

which are subsets of these contaminants, using PHE- and EE-specific screening procedures. 

D4 INORGANIC ANALYTES 

The inorganic analytes are of particular importance because many of these substances occur 

naturally and thus will be detected in most media during most sampling events. Thus, the mere 

presence of many of these substances does not necessarily indicate a site contaminant. The flow 

chart developed to guide the determination of which substances are actual site contaminants is 

shown in Figure D-2. At each decision point on the flow chart, each analyte was evaluated and 

either eliminated or passed on as a potential site contaminant. 

The first step in the screening process involved comparing an analyte’s concentrations for a 

specific medium (or unit within the medium) to the appropriate background UTL (or the 



maximum value), as determined from the RFP background geochemical characterization. If all 

of an analyte’s concentrations for a specific medium were less than the UTL (or maximum 

background value), that analyte was determined not to be a site contaminant of that medium (or 

unit). If any analyte concentration was greater than the UTL (or maximum background value), 

then the analyte was passed on to the next step as a potential site contaminant of that medium 

(or unit). 

The second step involved an ANOVA comparison in which the mean of the background 

concentrations was compared to the mean of the site concentrations for a given medium (or unit 

within the medium). Selection of the appropriate ANOVA test to determine significant 

differences between background and non-background populations followed the procedure 
identified in the Final Background Geochemical Characterization Plan (EG&G, 1992) (Figure 
D-3). The first step was to determine the percent detections in the grouped background and non- 

background populations. If there were less than 50% detections, then the Kruskal-Wallis non- 

parametric ANOVA was the statistical method used. If there were greater than 50% detections, 

then it was necessary to identify sample distributions and equality of variances to determine 

whether parametric or non-parametric ANOVA should be used (see Figure D-3). If the 

appropriate ANOVA test indicated the means were not equal at the 5% significance level, then 

the analyte was considered a potential site contaminant of that medium (or unit) and was 

subjected to further conceptual analysis (scientific reasoning as discussed below) to evaluate if 

the analyte was actually a contaminant. If the means were equal at the 5% significance level, 

then the analyte was not considered a site contaminant of that medium (or unit). 

The scientific reasoning included examination of three criteria: 1) spatial distribution of 

concentrations within a medium, 2) temporal distribution of concentrations at a well or surface 

water station, and 3) laboratory or field sampling artifact. 

In order to evaluate the spatial distribution of each inorganic analyte not eliminated during the 

statistical tests, the fraction of samples where concentrations exceed the UTL, as well as the 

concentration range, were posted on a map for every sampling location. These data were 

reviewed to determine whether the spatial distribution of these concentrations and UTL 

exceedances are indicative of contamination. Subcriteria examined here included magnitude and 



frequency (groundwater and surface water) of the UTL exceedances, existence of contiguous 

areas of concentrations exceeding the UTL, presence of concentration gradients indicative of a 

source or plume, and the vertical distribution of the UTL exceedances considering the expected 

depth of the waste migration. 

Temporal distribution was evaluated for groundwater and surface water samples. Variations in 

an analytes concentration over time for a given well or surface water station was reviewed to 

determine the frequency of UTL (or the maximum background value) exceedances over time. 

If the UTL (or maximum background value) was only rarely exceeded at the wells or stations, 

then the analyte was not considered a site contaminant. 

The final criterion examined was to determine whether analytes, thus far not eliminated as a site 
contaminants, could be present in samples as a result of laboratory or field sampling artifact. 

If an analyte was detected in the laboratory or the field blanks at similar levels to those in the 

samples, or often occurred at similar levels in background (organics only), then the analyte was 

not considered a site contaminant. 

DS ORGANIC ANALYTES 

The approach utilized to determine whether organic compounds are site contaminants is different 

than that used for the inorganic analytes because many of the organic compounds are not 

naturally occurring compounds. A flow chart indicating the sequence of steps used to determine 

whether organic compounds were site contaminants is presented on Figure D-4. The initial step 

in the determination of organic site contaminants was to list all of the VOCs and SVOCs 

detected at OU1. This list was compared to the list of organic compounds known to have been 
disposed at OU1 and their degradation (biotic and abiotic) products. Any organic compounds 

detected in OU1 samples that are known to be constituents of wastes stored at the site, or are 
degradation products of one of these constituents, were determined to be site contaminants. 

(Degradation products must also not be laboratory or field sampling artifacts to be considered 

contaminants.) 



Surface and Subsurface Soils Groundwater 
Mercury Beryllium 
Selenium Cadmium 
Silver Cobalt 
Thallium Silver 
Sulfide Thallium 
PH Tin 

Plutonium-239,240 
Tritium 
Carbonate 
Cyanide 

For all other detected compounds, scientific reasoning using the same three criteria identified 

for the inorganic substances (Le., spatial and temporal concentration distributions, and 

assessment of laboratory or field sampling introduced sample contamination) were used to further 

evaluate whether these organic compounds were site contaminants. 

D6 RESULTS 

This section presents the results of the statistical analyses and scientific reasoning to determine 

contaminants at OU1. Contaminant distribution maps and histograms of the OU1 data are 
provided in Figures D-5 through D-227. Histograms of the data were prepared for those 

analytes in the various media passing through the UTL and ANOVA screens. The histograms 

indicate frequency of detection versus concentration and iden* the background UTL and mean. 

By way of example using aluminum in colluvial groundwater (Figure D-5), the histograms 

clearly portray that the site data are sigmfhntly different from the background data, Le. a 

higher site mean concentration and exceedances of the UTL. 

D6.1 Inorganic Analvtes 

As mentioned in Section D3, none of the inorganic analytes was eliminated as OU1 contaminants 

in the UTL screen, i.e., in a given medium or geologic unit, there was at least one inorganic 

analyte concentration exceeding the background UTL (Tables D-2, D-3, and D-4). Those 

analytes that were eliminated as OU1 contaminants in specific media only (no exceedances of 

the UTL) are as follows: 

Surface Water and Sediments 
Beryllium 
Cadmium 
Cesium 
Manganese 
Tin 
Radium-226 
Carbonate 
Orthophosphate 
PH 



As can be seen from Table D-5, most inorganic analytes passed (were not eliminated as site 

contaminants) the next statistical screen, Le., the ANOVA comparison of background and OU1 

mean analyte concentrations. The significance levels ("p" values) from the ANOVA tests for 

the analytes in the various media and geologic units are provided in Table D-6. A "p" value of 

5 Z or less was considered to represent a statistically significant difference. Beryllium, mercury, 

tin, cesium-134, cesium-137, strontium-89,90, radium-226, and radium-228 were eliminated as 

site contaminants at OU1 through ANOVA testing. ANOVA tests were not performed for the 

water quality parameters due to time considerations. To be conservative, all water quality 

parameters where there was an exceedance of the UTL in any medium were further evaluated 

using scientific reasoning. 

Although use of scientific reasoning as a tool to further evaluate whether analytes with 

statistically higher site concentrations relative to background are actual contaminants is generally 

necessary at any site, it is a particularly important tool for use at OU1 because of the numerous 

potential contaminants that were identified. As discussed in Section D3, it is necessary that a 

thorough evaluation of the analytes that constitute contamination be provided so that the RFI/RI 

presents the most concise and accurate depiction of the nature and extent of contamination for 

subsequent use in the PHE, EE, and the FS. Tables D-7 through D-11 present a summary of 

the statistical test results as well as the spatial and temporal distribution assessment for 

groundwater, surface soil, geologic materials, sediments, and surface water, respectively. A 

summary of the assessment by analyte, inclusive of all media, is presented below. 

ANALYTE RATIONALE 

Al Aluminum (Al) is elevated in the groundwater (COL, WCS, KAR) (see 
Figures D-5, D-6, and D-7); and is not elevated in any other media. At 
IHSS 119.1, it does not co-occur with all wells showing organic 
contamination (wells 1074 and 0974), and there are higher levels at 
downgradient well 0487 relative to the upgradient wells (Figure D-8). 
The magnitude of the UTL exceedances are small. At the western IHSSs, 
only well 5387 exceeds the UTL but there is only one measurement at this 
well. The highest concentration occurs at IHSS 130 (205,000 ppb), but 
the two other values at this well (37191) are below the UTL and as low 
as 5,730 ppb. In the bedrock wells, at IHSS 119.1, there are occasional 
exceedances of the UTLs but the magnitude of the exceedance is not 
different from that at bedrock well 31891 which is remote from the 
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IHSSs. No plume is apparent from the filtered data (Figure D-9) which 
suggests it is not soluble and migrating from a source. Elevated Al is 
probably associated with clay particles in some of the wells due to 
disturbance of the surrounding geologic material. 

Antimony (Sb) is elevated in colluvial (Figure D-10) and weathered 
claystone (Figure D-11) geologic material and WCS (Figure D-12) and 
KAR (Figure D-13) groundwater. It is also elevated in surface water 
(Figure D-14) but there is less than a 5% UTL exceedance. The spatial 
distribution of Sb results does not indicate the presence of obvious 
concentration gradients indicative of a source, either an on-site or off-site 
(concentrations increasing toward the boundary) source (Figure D-15). 
Exceedances of the background UTL occur in four wells (UHSU and 
LHSU) within OU1. Three of these wells are located within MSS 119.1; 
however, there is no discernable concentration gradient either vertically 
or horizontally. Furthermore, none of these wells showed consistently 
elevated concentrations of antimony. This large disparity in concentration 
values from one sampling period to the next is inconsistent with the 
presence of contamination. Only one well (37191) contained antimony at 
a concentration more than 2 times the UTL (70U micrograms per liter 
bglt]). However, this detection (210 p g / t )  was a one-time (and fitst- 
time) occurrence, Le., the data from subsequent quarters show antimony 
was undetected. A review of well development and sampling forms for 
well 37191 reveals an apparent development problem. The development 
water from th is  well is consistently described as cloudy or brown (Le., the 
well could not be developed to produce low turbidity water. Therefore, 
the 210 pg/t concentration appears to be unrepresentative of the Sb 
concentration in groundwater at this location. Lastly, mean concentrations 
in bedrock groundwater (Figure D-15) are 30 to 40 parts per billion [ppb] 
and are generally lower in the alluvial system (background maximum is 
70U ppb). Elevated levels in bedrock groundwater, but not in overlying 
colluvial groundwater where waste are introduced, indicates that the 
elevated levels in bedrock groundwater are not contamination. With 
respect to geologic materials, the location of UTL exaxdances are 
widespread, relatively low in magnitude (background value is 18.1U 
ppm), and the highest values do not occur in the source areas but rather 
along the transect of the French Drain (Figure D-16). As for surface 
water, there are only 2 exceedances in Woman Creek: 1 of 20 at SW033 
(44.5 ppb), and 1 of 20 at SW032 (55.9 ppb) (Figure D-17). The 
background maximum concentration is 42.2U ppb. These low 
concentdons in Woman Creek do not indicate the presence of 
contamination in surface water. 

Arsenic (As) is elevated in COL (Figure D-19), WCS (Figure D-20), and 
KAR (Figure D-21) groundwater. As is also elevated in geologic material 
COL (Figure D-22) and WCS (Figure D-23), and in surface water (Figure 
D-24) but exceedances of UTLs are less than 5%.  At M S S  119.2, there 
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are 4 of 4 exceedances of the UTL (3 ppb) in bedrock well 4587 (range 
6.6 - 9.3 ppb), but there are no exceedances of the UTL in the alluvial 
system which does not suggest contamination (Figure D-25). The highest 
concentration observed is in well 5387 (11.4 ppb), but there are no 
elevated values up- or downgradient. Also, a similarly high concentration 
exists at remotely located well 31491 (8.2 ppb). Concentrations 
immediately upgradient of well 31491 are below the UTL, which does not 
suggest contamination. The filtered fraction is not elevated nor does it 
give the appearance of a dissolved mobile plume (Figure D-26). With 
respect to geologic materials, there is only one UTL exceedance in the 
colluvium (1 8.1 ppm at B300490 along the French Drain alignment w 
is 12.1 pprn]) and one UTL exceedance in the WCS at 36291 in M S S  130 
(13.9 ppm is 12.1 pprn]) (Figures D-27 and D-28). These 
infrequent and low exceedances of the UTL are not indicative of 
contamination in geologic material because contamination would be 
evidenced by more consistent exceedances of the UTL and some indication 
of a source. As for surface water, there are only three UTL exceedances: 
1 of 13 at upgradient station SW036 (3.8 ppb vs. a UTL of 2.9 ppb), 1 
of 8 at SW066 (4.3 ppb), and 1 of 19 at SW070 (3.0 ppb) (Figure D-29). 
These isolated, low exceedances of the UTL are not indicative of 
contamination in surface water because contamination should be associated 
with higher UTL exceedance frequencies and a source-release pattern. 

Barium @a) is elevated in the COL groundwater (Figure D-30) and 
sediments (Figure D-31). Ba is also elevated in the colluvial geologic 
material (Figure D-32) and surface water (Figure D-33), but the UTL 
exceedances are less than 5%.  There are only two exceedances of the 
UTL (603 ppb) in colluvial groundwater: one at well 37191 (1880 ppb) 
but the other concentrations at this well are less than 603 ppb and as low 
as 182 ppb; the other exceedance of the UTL is at well 5387 (759 ppb) 
which just exceeds the UTL and there is only one measurement (Figure 
D-34). Like AI, there is no plume indicated by the dissolved fraction 
(Figure D-35). In sediments, exceedances of the UTL are infrequent and 
low in magnitude. One exceedance is at upgradient station SED037 on the 
SID (1 of 2 at 240 ppm Ivn, = 193]), and one exceedance is at the 
furthest downgradient station SED028 on the SID (1 of 4 at 196 ppm) 
(Figure D-36). This is not indicative of contamination. With respect to 
geologic materials, Ba concentrations above the UTL occur infrequently 
and randomly throughout OU1 (Figure D-37). The concentration range 
for UTL exceedances is 479 to 836 ppm (UTL is 438 ppm). The highest 
concentration is remote from the MSSs (at 30391 which is south of the 
SID and Building 881). This does not appear to reflect contamination 
because contamination would be evidenced by more consistent 
exceedances of the UTL and some indication of a concentration gradient. 
As for surface water, contrary to the above conclusions, exceedances of 
the UTL are fiequent along the SID (Figure D-38). Maximum 
concentrations range from 130 ppb to 551 ppb (UTL is 115.9 ppb), and 
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concentrations at the stations along the entire length of the SKD are 
similar. Because Ba is not a contaminant in any other OU1 medium, 
these data do not indicate Ba is a contaminant of surface water. 

The statistical analyses indicate beryllium (Be) is not a contaminant. 

Cadmium (Cd) is elevated in WCS geologic material (Figure D-39); 
however; UTL exceedances are in the 0 to 5% range. There are only 
three exceedances of the UTL: at 32891 (3.6 ppm) and 32691 (3.3 ppm) 
in M S S  119.2, and at 30091 south of the SID and M S S  119.2 (2.1 ppm) 
(Figure D-40). The UTL is 1.8 ppm, and these infrequent, random, and 
low magnitude exceedances of the UTL do not indicate contamination 
because contamination would be evidenced by more consistent 
exceedances of the UTL and some indication of a concentration gradient. 

Calcium (Ca) is elevated in surface soil (Figure D-41), sediment (Figure 
D-42), and colluvial geologic material (Figure D-43), in RFA (Figure D- 
44), WCS (Figure D-43, and KAR (Figure D-46) groundwater, and in 
surface water (Figure D-47). In colluvial geologic material, most of the 
UTL exceedances and those with some of the highest concentrations occur 
along the French Dmin alignment (Figure D-48). This is not indicative 
of contamination because the French Drain did not pass through any 
IHSSs (sources) with the exception of IHSS 102; however, the borehole 
sample results in the vicinity of IHSS 102 do not show the higher 
concentrations. Furthermore, several caliche zones were noted during the 
French Drain excavation. This likely explains the elevated calcium 
concentrations. In groundwater, most of the exceedances are in bedrock 
groundwater at M S S  119.1; however, the overlying colluvial groundwater 
is not elevated in Ca (Figure D-49). Ca in the RFA exceeds the UTL 
south of Building 881, but concentmtions are similar throughout the area 
with no obvious concentration gradient that would be indicative of either 
an on-site or off-site source. In surface soil, there are exceedances of the 
UTL in MSSs 119.1 and 130; however, there are as many exceedances 
outside these MSSs that are not directly downgradient, e.g., in RA016, 
RA017, and Moll, upgradient of M S S  119.1, and at RAOlO and 
RA026, downgradient of IHSS 119.2 (Figure D-50). Magnitude of the 
UTL exceedances are similar even though the highest concentration occurs 
at IHSS 130 (42,100 ppm vs. a UTL of 12,250 ppm). This does not 
indicate contamination of surface soil with Ca. In sediments, the UTL is 
exceeded in most of the stations; however, the highest concentrations are 
in the furthest downgradient station (Figure D-51). This does not indicate 
contamination because upgradient station data should have shown higher 
concentrations if the source were an IHSS at OU1 or some other waste 
disposal area upstream of OU1. Lastly, in surface water, Ca 
concentrations often exceed the UTL throughout the entire reach of the 
SID (Figure D-52). However, the concentxations are similar upgradient 
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and downgradient. Because Ca is not a contaminant in any other OU1 
medium, these data do not indicate Ca is a con taminant of surface water. 

The statistical analyses indicate cesium (Cs) is not a contaminant. 

Chromium (Cr) is elevated in surface water only (Figure D-53); however, 
UTL exceedance are in the 0 to 5% range. The only exceedances of the 
UTL are at upgradient station SW036 (1 of 13 at 23.7 ppb (UTL = 18.9) 
and upgradient station SW035 (1 of 21 at 660 ppb) on the SID 
(Figure D-54). This is not indicative of contamination. 

Cobalt (Co) is elevated in the sediments (Figure D-55). Co is also 
elevated in colluvial geologic material (Figure D-56); however, UTL 
exceedance is in the 0 to 5 % range. In the sediments (Figure D-57), there 
was only one exceedance: at upgradient station SED037 (1 of 2 at 13.1 
ppm (UTL = 11.9) which is not indicative of contamination. In geologic 
material, there is only one exceedance of the UTL (36 ppm at borehole 
34991 in M S S  119.1 = 29.7) (Figure D-58). This isolated, low 
magnitude exceedance of the UTL is not indicative of contamination 
because contamination would be evidenced by more consistent 
exceedances of the UTL and some indication of a concentration gradient. 

Copper (Cu) is elevated in colluvial geologic material (Figure D-59), 
colluvial groundwater (Figure D-60), and surface water (Figure D-61); 
however, UTL exceedances are in the 0 to 5% range. In geologic 
material there are only 2 exceedances above the UTL: at 32491, south of 
Building 881 (41.25 ppm), and at 34991 in IHSS 119.1 (34.4 ppm) 
(Figure D-62). The UTL is 32.3 ppm, and these random, infrequent, and 
low magnitude exceedances of the UTL do not indicate contamination 
because contamination would be evidenced by more consistent 
exceedances of the UTL and some indication of a concentration gradient. 
In groundwater, there is only one exceedance of the UTL: at 5387 where 
there is only one observation at 2,440 ppb (UTL = 32.2) (Figure D-63). 
Although this dramatically exceeds the UTL, there are no elevated 
concentrations downgradient. Also, concentrations in the filtered fraction 
do not exceed the UTL. In surface water, Cu infrequently exceeds the 
UTL at any one station (Figure D-64). The maximum frequency is at 
upgradient station SW035 (3 of 21) with a maximum concentration of 61.4 
ppb Ivn, is 22.7 ppb]). The highest concentration is at SW069 (226 
ppb) but all 18 other observations at this station are below the UTL. Cu 
does not appear to be a contaminant of surface water because 
contamination should be associated with higher UTL exceedance 
frequencies. 

Iron (Fe) is elevated in the W C S  groundwater (Figure D-65), not elevated 
in any other media, and in particular is not elevated in the overlying 
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alluvial groundwater where the source of contamination is expected to be 
(Figure D-66). It also inconsistently exceeds the UTL (36,800 ppb) in the 
bedrock wells 37991 (only 1 of 3 measurements at 38,800 ppb) and 37891 
(only 1 of 3 measurements at 56,500 ppb). 

Lead (Pb) is elevated in WCS (Figure D-67) and KAR (Figure D-68) 
groundwater, and surface soil (Figure D-69), and sediment (Figure D-70). 
It is elevated in surface water (Figure D-71), but UTL exceedance is in 
the 0 to 5% range. Bedrock wells have consistently high levels of lead 
relative to the colluvial wells (see IHSS 119.1) (Figure D-72). The 
absence of elevated levels of Pb in the overlying colluvial groundwater 
does not indicate Pb contamination from waste disposal. With respect to 
surface soil, Pb is elevated at two locations in 119.1 (RA032 and RA033): 
one location in 119.2 (RA031), and one location south of 119.2 (RA022). 
With the exception of RA032 in M S S  119.1, these values only slightly 
exceeded the UTL of 45 mg/kg (Figure D-73). The range of Pb 
concentrations at RA032 is 79 to 228 mg/kg. Because Pb surface soil 
concentrations are below or near the background UTL at all other 
locations, the elevated levels at this one station are not high enough to be 
convincing evidence of lead contamination. Two exceedances occur in 
sediments along the SID, but the concentrations just exceed the UTL 
(Figure D-74). In surface water, there is only one exceedance of the UTL 
downgradient of OU1 in the SID (1 of 9 at 30.4 ppb at SW066 [UTL is 
21 ppb]) (Figure D-75). The other exceedances are upgradient of OU1 
along the SID with a maximum concentration of 1 18 ppb at SW035. The 
low frequency of UTL exceedances at any one surface water station 
indicates it is not a contaminant of surface water. 

Lithium (Li) is elevated in colluvial geologic material (Figure D-76), in 
RFA (Figure D-77), WCS (Figure D-78), and KAR (Figure D-79) 
groundwater, and in surface water (Figure D-80). In geologic material, 
with the exception of two UTL exceedances, all exceedances of the UTL 
are along the French Drain alignment (Figure D-81). The two 
exceedances in IHSS 119.1 are of similar low magnitude to the 
exceedances along the French Drain alignment (range of all exceedances 
is 19 to 28 ppm [UTL is 18.5 ppm]). In groundwater, the exceedances are 
largely in bedrock groundwater at IHSS 119.1; however, the overlying 
colluvial groundwater is not elevated in Li which does not suggest 
contamination (Figure D-82). The only other exceedance of the UTL is 
at 5187 (91.9 ppb [UTL is 34.2 ppb]), south of Building 881. However, 
there are no UTL exceedances downgradient which renders this one datum 
highly inconclusive. Considering all the groundwater data, Li does not 
appear to be a contaminant of groundwater. In surface water, there are 
infrequent UTL exceedances along the entire reach of the SID (Figure D- 
83) and concentrations are similar along the entire reach which does not 
indicate lithium is a surface water contaminant. 

I 
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Magnesium (Mg)  is elevated in RFA (Figure D-84), WCS (Figure D-85), 
and KAR (Figure D-86) groundwater, and in surface water (Figure D-87). 
In groundwater, Mg is elevated in bedrock at MSS 119.1, but the 
overlying colluvial groundwater is not elevated in Mg which does not 
suggest contamination (Figure D-88). It is noted that the concentrations 
are similar in colluvial and bedrock groundwater although the lower UTL 
for bedrock groundwater is the reason those concentrations are elevated. 
Concentrations of Mg often exceed the UTL in RFA groundwater 
surrounding Building 881; however, the highest concentration of Mg is 
upgradient of the building (and upgradient of OU1) at 37791 (50,600 
ppb). In general, concentrations of Mg are similar from Building 881 to 
M S S  119.1, which does not suggest contamination. In surface water, 
there are frequent exceedances of the UTL along the entire reach of the 
SID (Figure D-89), and concentrations are similat along the entire reach, 
including upgradient locations. Because Mg is not a contaminant in any 
other OU1 medium, these data do not indicate Mg is a contaminant of 
surface water. 

Manganese (Mn) is elevated in COL (Figure D-90), VFA (Figure D-91), 
and WCS (Figure D-92) groundwater, and in colluvial geologic materials 
(Figure D-93). The UTL exceedances are few in geologic material and 
are scatted randomly across OU1 (Figure D-94). Many of these 
exceedances are along the French Drain alignment. Mn does not appear 
to be a contaminant of colluvial geologic material because contamination 
would be evidenced by more consistent exceedances of the UTL and some 
indication of a source. With respect to groundwater, examination of the 
spatial distribution of the Mn results indicates that there are no well- 
defined horizontal concentration gradients indicative of a source, either 
on-site or off-site (concentrations increasing toward the boundary) (Figure 
D-95). Exceedances of the background UTL occur in five UHSU wells 
within OU1. Three of these wells (36391, 37991, and 37191) are located 
within MSS boundaries; however, these wells contained little or no 
organic contamination. Co-occurrence of high Mn values with high 
volatile organic contamination would be partial evidence that Mn is a site 
contaminant. Also, the maximum concentrations of Mn in the two off-site 
wells are of similar magnitude to the concentrations at the MSS. With 
respect to vertical concentration gradients, the arithmetic mean 
concentration of Mn in groundwater was calculated for alluviaVcolluvial 
groundwater monitoring wells (shallow) and for bedrock wells (deep). 
The mean Mn concentrations for shallow and deep wells are 377 pg/4 and 
258 p g l l ,  respectively. These values are similar and do not demonstrate 
an obvious concentration gradient between the shallow and deep water 
bearing zones. An estimate of vertical migration rate was made to further 
investigate the potential for vertical Mn migration from a near-surface 
source. Using aquifer parameters specific to the M S S  119.1 area of OU1 
(vertical hydraulic conductivity and gradient, porosity etc.) coupled with 
a conservative literature value of the distribution coefficient (Kd) for Mn 
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(5,000) and a 25-year travel time, a maximum travel distance of 0.78 feet 
is calculated. This suggests that Mn could not naturally migrate vertically 
over any appreciable distance. Lastly, none of the wells at OU1 showed 
consistently elevated (above the UTL) concentrations of Mn. Only one 
well (37191) contained Mn at a concentration more than 2 times the UTL 
(3,660 pg/P). This high detection was a one-time occurrence, and the 
data from subsequent quarters show a steep decline in Mn concentrations. 
As discussed for Sb this appears to be related to a well development 
problem. The most recent Mn concentration for well 37191 was below 
the UTL. The large disparity in concentration values from one sampling 
period to the next is inconsistent with the presence of contamination. 

Mercury (Hg) is not an OU1 contaminant based on statistical analyses. 

Molybdenum (Mo) is elevated in surface soil (Figure D-96) and sediment 
(Figure D-97) only. It is also elevated in colluvial geologic material 
(Figure D-98); however the UTL exceedance is in the 0 to 5 %  range. 
The only sediment station with an exceedance of the UTL is at Station 40 
on Woman Creek, but the concentration (6.1 mg/kg) just exceeds the UTL 
(5.4 mg/kg) (Figure D-99). In surface soil, the only exceedances of the 
UTL (3.9 ppm) are at RA037 (4.3 ppm) and at RA031 (5.1 ppm). 
Concentrations are low and neighboring stations do not exceed UTL 
(Figure D-100). In colluvial geologic material, the only exceedances of 
the UTL are along the French Drain alignment (B303490 and B303590) 
(Figure D-101). The magnitudes of the exceedances are low, and together 
with the locations of the UTL exceedances, does not indicate 
contamination because contamination would be evidenced by more 
consistent exceedances of the UTL and some indication of a concentration 
gradient. 

Nickel (Ni) is only elevated in the surface water (Figure D-102); however, 
the UTL exceedance is in the 0 to 5% range. The exceedances occur 
along the SID and are infrequent at the stations where they occur (Figure 
D-103). The maximum concentration is 50 ppb occurring at upgradient 
station SW035 (UTL = 16.9). Ni is not a surface water contaminant. 

Potassium (K) is elevated in RFA (Figure D-lW), COL (Figure D-105), 
and WCS (Figure D-106) groundwater. It is also elevated in surface 
water (Figure D-107); however, the UTL exceedance range is 0 to 5%.  
In groundwater, most of the UTL exceedances are in bedrock groundwater 
at IHSS 119.1; however the overlying colluvial groundwater is not 
elevated which does not suggest contamination (Figure D-108). (The 
closest colluvial well with an exceedance of the UTL is well 37191 in 
IHSS 130. However, the exceedance occurred only once in three 
observations.) The RFA groundwater is elevated around Building 881; 
however, the highest concentration is upgradient of the building (and 
upgradient of OU1). The spatial distribution of concentration in this area, 



Se 

Si 

particularly the lack of UTL exceedances in some adjacent wells, does not 
suggest K contamination. In surface water, the UTL exceedances are in 
stations along the SID (SWO44 and SW067), but these exceedances are 
low in frequency and magnitude (Figure D-109). Also, the highest 
concentrations are in upgradient stations, e.g., SW035. K does not appear 
to be a contaminant of surface water. 

Selenium (Se) is elevated in COL (Figure D-110), WCS (D-111), and 
KAR (Figure D-112) groundwater, and is elevated in surface water 
(Figure D-113). Figure D-114 indicates Se appears to be a contaminant 
of groundwater as seen by the high concentrations at M S S  119.1 relative 
to the UTL. Therefore, selenium is retained as a groundwater 
contaminant. Figure D-115 indicates it is not a contaminant of surface 
water. In the latter case, this is due to the low magnitude and frequency 
UTL exceedances along the SID, i.e., contamination should be associated 
with higher UTL exceedance frequencies. In Woman Creek, one station 
(SW033) has a higher frequency of UTL exceedance (6 of 19), but 
surrounding stations do not exhibit thin chcteristic. Also these stations 
are not downgradient of the apparent Se groundwater contamination. 

It should be noted that highly elevated selenium concentrations occur 
elsewhere at the Rocky Flats Plant but do not appear to be related to waste 
releases from IHSSs (Table D-12). Concentrations as high as 817 pglC 
and 1,210 pg/C occur downgradient of the Present Landfill and Solar 
Evaporation Ponds, respectively, but selenium is not comparably elevated, 
if at all, in waste or groundwater at the MSSs. Because selenium is also 
not a known waste constituent disposed at OU1, this evidence suggests the 
high selenium concentrations may be naturally occurring. However, 
because the supporting data for this contention are not thoroughly 
developed, selenium is nevertheless retained at this time as a groundwater 
contaminant at OU1. 

Silicon (Si) is elevated in COL (Figure D-116) and WCS (Figure D-117) 
groundwater, and surface soils (Figure D-118). At MSS 119.1, there are 
exceedances of the UTL (32,800 ppb) at well 1074 (34,600 ppb) and well 
4387 (67,800 ppb) (Figure 0-119). The concentration downgradient at 
4387 is higher (83,800 ppb) which does not suggest MSS 119.1 origin. 
Other UTL exceedances are at well 5387 (132,000 ppb) and at well 36391 
(36,300 ppb) but there is only one sample at each location. Filtered 
concentration data do not show a concentration gradient suggesting the 
existence of dissolved mobile plume (Figure D-120). With respect to 
surface soils, concentrations are elevated throughout OU1 including 
locations outside MSSs (Figure D-121). The distribution of 
concentrations is not indicative of contamination. 

Silver (Ag) is elevated in the sediments (Figure D-122). It is also a 
elevated in surface water (Figure D-123); however, the UTL exceedance 
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range is 0 to 5%. In surface water, the UTL exceedances are low in 
frequency and magnitude and occur along the entire reach of the SID 
(Figure D-124). This is not indicative of Ag contamination of surface 
water because contamination should be associated with higher UTL 
exceedance frequencies and a source-release pattern. There is only one 
exceedance of the UTL in sediments, and it occurs in Woman Creek 
(SED040 at 1.7 ppm) (Figure D-125). The UTL is 1.6U ppm. This 
isolated, remote from an MSS, exceedance of the UTL is not indicative 
of Ag contamination of the sediments. 

Sodium (Na) is elevated in RFA (Figure D-126) and WCS (Figure D-127) 
groundwater, and in surface water (Figure D-128) and sediments (Figure 
D-129). Figure D-130 indicates groundwater in the vicinity of Building 
881 is clearly elevated in Na as noted by the UTL exceedances. 
However, concentrations throughout OU1 west of IHSS 119.2 are similar. 
The highest concentrations occur at IHSS 119.1 in colluvium, but these 
concentrations do not exceed the UTL for colluvium. The apparently 
elevated concentrations in RFA in the vicinity of Building 881 may be due 
to the presence of considerable artificial fill in this area and throughout 
OU1 or possibly due to infiltration of saline parking lotlpavement runoff 
resulting from deicing activities; however, the levels are not elevated to 
the extent that the colluvial UTL is exceeded. It is concluded that Na is 
not an OU1 groundwater contaminant. Also, the elevated levels in 
bedrock are at IHSS 119.1; however, the overlying colluvial groundwater 
is not elevated in Na (although the concentrations are of similar magnitude 
to the bedrock) and therefore does not represent contamination. In surface 
water, there are exceedances of the UTL along the entire reach of the SID 
(Figure D-131). Because Na is not a contaminant in any other OU1 
medium, these data do not indicate Na is a contaminant of surface water. 
In sediments, there are only two exceedances of the UTL: at SED039 
(696 ppm), and at upgradient station SED037 (399 ppm) (Figure D-132). 
This is not indicative of Na contamination of sediments because UTL 
exceedance frequencies are low and the concentrations are similar along 
the entire reach of the SID at OU1. 

Strontium (Sr) is elevated in surface soil (Figure D-133), in RFA (Figure 
D-134), WCS (Figure D-135), and KAR (Figure D-136) groundwater, and 
in surface water (Figure D-133, and sediments (Figure D-138). It is 
elevated in colluvial geologic material (Figure D-139); however, the UTL 
exceedance range is 0 to 5%. The random and low frequency and low 
magnitude exceedances of the UTL in surface soil and colluvial geologic 
material does not indicate that Sr is a contaminant in these media (Figures 
D-140 and D-141) because contamination would be evidenced by more 
consistent exceedances of the UTL and some indication of a concentration 
gradient. Sr frequently exceeds the UTL in surface water and sediments 
along the entire reach of the SID (Figures D-142 and D-143). However, 
concentrations are similar at al l  locations, including upgradient locations. 
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Because Sr is not a contaminant in any other OU1 medium, these data do 
not indicate Sr is a contaminant of surface water. Similar to Na, Figure 
D-144 indicates groundwater in the vicinity of Building 881 is clearly 
elevated in Sr as noted by the UTL exceedances. However, 
concentrations throughout OU1 west of M S S  119.2 are similar. The 
highest concentrations occur at M S S  119.1 in colluvium, but these 
concentrations do not exceed the UTL for colluvium. The apparently 
elevated concentrations in RFA in the vicinity of Building 881 may be due 
to the presence of considerable artificial fill in this area and throughout 
OU1 is likely the reason for the elevated levels; however, the levels are 
not elevated to the extent that the colluvial UTL is exceeded. It is 
concluded that Sr is not an OU1 groundwater contaminant. Also, the 
elevated levels in bedrock are at M S S  119.1; however, the overlying 
colluvial groundwater is not elevated in strontium and therefore does not 
represent contamination. 

Tin (Sn) is not an OU1 contaminant based on statistical analyses. 

Thallium (Tl) is elevated in sediments only (Figure D-145). However, 
there is only one exceedance of the UTL (SED028 at 1 ppm (UTL = 
0.55U ppm) (Figure D-146). The data do not indicate Tl contamination 
of sediments. 

Vanadium (V) is elevated in COL (Figure D-147), WCS (Figure D-148), 
and KAR (Figure D-149) groundwater. It is elevated in surface water 
(Figure D-150); however the UTL exceedance range is 0 to 5.%. Figure 
D-151 shows many exceedances of moderate magnitude of the UTL in 
groundwater at IHSS 119.1. Therefore, V is retained as a groundwater 
contaminant. The low frequency and low magnitude exceedances of the 
UTL in surface water indicate it is not a contaminant in this medium 
(Figure D-152). 

Zinc (Zn) is elevated in sediments only (Figure D-153). However, there 
are only two exceedances of the UTL, and they occur along the SID: at 
SED039 (199 ppm), and at SED037 (291 ppm) (Figure D-154). The UTL 
is 168 ppm. This does not indicate Zn contamination of the sediments. 

Americium (Am) is elevated in surface soil (Figure D-155), RFA geologic 
material (Figure D-156), and surface water (Figure D-157). It is also a 
contaminant of recently discovered "hot spots." In addition to the media 
listed above, it is classified as a contaminant of sediments because of its 
known widespread occurrence above background in this vicinity due to 
airborne releases from OU2. 

CS-134 and 137 Cesium (Cs) isotopes are only elevated in surface water (Figure D-158), 
although there is insufficient data in several other media to determine if 
Cs is elevated elsewhere. However, there has never been a cnticdity 
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incident at the RFP, and, therefore, any elevated levels have been 
determined to be natural variations in ambient concentrations that have 
resulted from fallout. 

The ANOVA indicated plutonium (Pu) to be elevated in only surface soil 
(Figure D-159); however, in many media, there is insufficient data to 
perfom the ANOVA. It is a contaminant of recently discovered "hot 
spots" which necessarily renders it a contaminant of subsurface soil. 
Also, it is classified as a contaminant of surface water and sediments 
because of its known widespread Occurrence above background in this 
vicinity due to airborne releases from OU2. 

Ra-226 and 228 Radium (Ra) is not elevated in any media, although in some media there 
is insufficient data to perform the ANOVA or the isotope was not 
analyzed (e.g., Ra-228). Because Ra is not elevated in the many media 
where supporting data do exist, Ra has been determined to not be a 
contaminant at OU1. 

Sr-89,90 

H-3 

U-233,234 
U-235 
U-238 

Strontium (Sr) is not elevated in any media, although in some media there 
is insufficient data to perform the ANOVA. However, there has never 
been a criticality at the RFP, and, therefore, the presence of Sr at OU1 
simply reflects natural variations in concentrations that have resulted from 
fallout. 

Tritium is only elevated in colluvial geologic material (Figure D-160). 
The elevated levels occur randomly (Figure D-161). Two boreholes in 
119.2 had exceedances; the four other exceedances are both upgradient 
and downgradient of the IHSSs and are similar in magnitude to the 
concentrations at 119.2. This is not indicative of contamination. 

Uranium isotopes are elevated in COL geologic materials (Figure D-162), 
surface soil (Figures D-163 and D-164), RFA groundwater (Figure D-165 
and D-166), and surface water (Figures D-167, D-168, and D-169). 
Because of its presence in recently discovered "hot spots," it is retained 
as a contaminant of geologic material (subsurface soil) and surface soil. 
The "hot spot" data indicate the uranium is either depleted or enriched, or 
is the 233 isotope based on uranium-233,234/uranium-238 activity ratios. 
With respect to groundwater, although U is elevated for RFA, it is not 
elevated in COL. Figures D-170 and D-171 (total and filtered v) indicate 
groundwater in the vicinity of Building 881 is elevated in U as noted by 
the UTL exceedances. However, concentrations throughout OU1 west of 
M S S  119.2 are similar, although concentrations are somewhat higher 
upgradient, downgradient, and at Building 881. The apparently elevated 
concentrations in RFA in the vicinity of Building 881 may be due to the 
presence of considerable artificial fiu in this area and throughout OU1; 
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although the levels are not elevated to the extent that the colluvial UTL is 
exceeded. Also, the U-234/U-238 activity ratios (Tables D-13 and D-14) 
indicate the uranilm is naturally occurring (the theoretical U-234/U-238 
activity ratio for naturally occurring U is 1.06; however, ratios usually 
range between 1 and 3 due to selective U-234 mobilization by alpha 
recoil). It is recognized that depleted (U-234/U-238 ratio of 0.07), 
enriched (U-234/U-238 ratio of 5.74), and U-233 "hot spots" exist at 
OU1. High isotopic ratios in groundwater could be viewed as indicating 
enriched uranium or U-233 contamination (in the latter case, U-233 is 
analyzed together with U-234, and the U-234/U-238 ratio analysis uses the 
U-233,234 data). The total uranium isotopic ratios (Table D-12) indicate 
quotients in excess of 5.74 for samples from well 0387, and samples from 
surface water stations SW032, SW033, and SW039. The filtered uranium 
isotopic ratios (Table D-14) indicate high quotients for samples from well 
0387 and 0887. However, in all these cases the concentrations of the U- 
238 isotope are far below the Minimum Detectable Activities (MDA), and 
the high ratios appear to be an artifact of the imprecision of the analytical 
instrument. Therefore, it is assumed that uranium is not a contaminant of 
groundwater. With respect to surface water, U frequently exceeds the 
UTL along the entire reach of the SID (Figure D-172). However, 
concentrations are similar at all locations, including upgradient locations, 
which is not indicative of contamination originating from OU1. 
Furthermore, the U appears to be naturally occurring based on isotope 
ratios. 

Bicarbonate exceeds the UTLs in RFA (Figure D-173), COL (Figure D- 
174), and KAR (Figure D-175) groundwater and in surface water (Figure 
D-176). Figure D-177 indicates groundwater in the vicinity of Building 
881 is elevated in bicarbonate as noted by the UTL exceedances. 
However, concentrations throughout OU1 are similar. The apparently 
elevated concentrations in RFA in the vicinity of Building 881 may be due 
to the presence of considerable artifcial fill in this area and throughout 
OU1, although the levels are only elevated to the extent that the colluvial 
UTL is rarely exceeded. This does not appear to be indicative of 
contamination from either an on-site or off-site source. With respect to 
surface water, bicarbonate often exceeds the UTL along the entire reach 
of the SID (Figure D-178). However, concentrations are similar at all 
locations, including upgradient locations. Because bicarbonate is not a 
contaminant in any other OU1 medium, these data do not indicate 
bicarbonate is a contaminant of surface water. 

Carbonate is not elevated in any medium. 

Chloride exceeds the UTLs in RFA (Figure D-179), COL (Figure D-l80), 
and WCS (Figure D-181) groundwater and in surface water (Figure D- 
182). In the alluviavcolluvial and shallow bedrock systems, the UTLs are 
exceeded throughout OU1 (Figure D-183). Concentrations are highest 
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around MSS 119.1 and 119.2. Because of the similarity in concentrations 
throughout this area and with depth, and the nature of contaminant 
releases to soils and groundwater at these MSSs from drum leakage in 
discrete storage areas, it is inconceivable that these high chloride 
concentrations are from waste disposal activities. Also, the pattern of 
contamination is unlike that for the organics in groundwater which is 
clearly due to leakage from drum storage. It is hypothesized that the high 
chloride in groundwater in this vicinity is due to discharge of high 
chloride bedrock groundwater to the alluviaVcolluvial system upgradient 
of these IHSSs. Boreholes drilled north of MSS 119.1 encountered moist 
to wet conditions in the shallow bedrock. The subcropping sandstone at 
31891, south of IHSS 102 contains high chloride groundwater (690 - 700 
mg/t) which is further evidence of the existence of high chloride bedrock 
groundwater at OU1. With respect to surface water, chloride often 
exceeds the UTL along the entire reach of the SID (Figure D-184). 
However, concentrations are similar at al l  locations, including upgradient 
locations. Because chloride is not a contaminant in any other OU1 
medium, these data do not indicate chloride is a contaminant of surface 
water . 

Cyanide UTL exceedances occur in surface water only @-185). The UTL 
exceedances are in stations along the SID, but these exceedances are low 
in frequency and magnitude (Figure 0-186). This is not indicative of 
contamination from OU1 or elsewhere. Also, cyanide is not a 
contaminant of soils or groundwater at OU1. 

Fluoride UTL exceedances occur in RFA groundwater (Figure D-187) and 
in surface water (Figure D-188). The exceedances of fluoride in 
groundwater are only at well 37791, north and upgradient of Building 881 
(Figure D-189). The magnitude of the exceedances are small. Fluoride 
is clearly not a groundwater contaminant of OU1 origin and does not 
appear to be a contaminant at all. With respect to surface water, fluoride 
often exceeds the UTL along the entire reach of the SID (Figure D-190). 
However, concentfations are similar at all locations, including upgradient 
locations. Because fluoride is not a contaminant in any other OU1 
medium, these data do not indicate fluoride is a contaminant of surface 
water. 

Nitrate/Nitrite Nitrate/nitrite exceeds the UTL in RFA (Figure D-191), COL (Figure D- 
192), VFA (Figure D-193), WCS (Figure D-194), and KAR (Figure D- 
195) groundwater, colluvial geologic materials (Figure D-196), and 
surface water (Figure D-197). In geologic materials the frequency of 
exceedance of the UTL was only 396, and the maximum concentration 
was 4.3 mg/kg (vn, = 3.2 mg/kg) which does not indicate nitrate/nitrite 
contamination of colluvial material. In groundwater, the exceedances of 
the UTL are mostly at MSS 119.1 (Figure D-198). The concentrations 
are similar throughout t h i s  area in colluvial and shallow bedrock 
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groundwater. The magnitude of the UTL exceedance is relatively low in 
the colluvial groundwater. Like chloride, because of the similarly in 
concentrations throughout this area and with depth, and the nature of soils 
and groundwater contamination at this IHSS is leakage from drum storage, 
it is inconceivable that these nitrate concentrations are from waste disposal 
activities. Also, the distribution of nitratehitrite concentrations is unlike 
that for the organics in groundwater, the latter being clearly due to 
leakage from drums in storage. With respect to surface water, 
nitrate/nitrite often exceeds the UTL along the entire reach of the SID 
(Figure D-199). However, concentrations are similar at all locations, 
including upgradient locations. Because nitrate/nitrite is not a contaminant 
in any other OU1 medium, these data do not indicate nitrate/nitrite is a 
contaminant of surface water. 

Orthophosphate Orthophosphate exceeds the UTL in COL groundwater only (Figure D- 
200). However the exceedance occurs only at well 0974 (1 of 2 samples 
at 590 p g / t ) .  The other observation at this well is a nondetect (Figure 
D-201). This isolated exceedance of the UTL is not indicative of 
contamination. 

silica 

Sulfate 

Silica exceeds the UTL in RFA (Figure D-202) and COL (Figure D-203) 
groundwater and in surface water (Figure D-204). The silica 
concentrations in alluvial/colluvial groundwater are similar across OU1 
(Figure D-205). The exce.edances of the UTL are few, low in magnitude, 
and never consistent for any one well. This is not indicative of 
groundwater contamination. In surface water, UTL exceedances are rare 
and low in magnitude. Concentrations are similar at all locations. This 
is not indicative of contamination (Figure D-206). 

Sulfate is elevated in RFA (Figure D-207) and WCS (Figure D-208) 
groundwater and in surface water (Figure D-209). Figure D-210 indicates 
groundwater in the vicinity of Building 881 is clearly elevated in sulfate 
as noted by the UTL exceedances. However, concentrations throughout 
OU1 west of IHSS 119.2 are similar. The highest concentrations occur 
at IHSS 119.1 in colluvium, but these concentrations do not exceed the 
UTL for colluvium. The apparently elevated concentrations in RFA in the 
vicinity of Building 881 may be due to the presence of considerable 
artificial fill in this area, although the levels are not elevated to the extent 
that the colluvial UTL is exceeded. It is concluded that sulfate is not an 
OU1 contaminant. Also, the elevated levels in bedrock are at IHSS 
119.1; however, the overlying colluvial groundwater is not elevated in 
sulfate and therefore does not represent contamination. With respect to 
surface water, sulfate often exceeds the UTL along the entire reach of the 
SID (Figure D-211). However, concentrations are similar at all locations, 
including upgradient locations. Because sulfate is not a contaminant in 
any other OU1 medium, these data do not indicate sulfate is a contaminant 
of surface water. 
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Sulfide Sulfide is elevated in surface water only (Figure D-212). There is only 
one UTL exceedance (1 of 2 samples at 39,000 pg/t; UTL = 4,000 
pg/O). However, the other sample at this station did not have a detectable 
sulfide concentration. Little significance can be attached to the one high 
concentration of sulfide at this station. Sulfide is also not elevated in any 
other media at OU1. Lastly, sulfide is not predicted to exist under the 
oxidizing conditions found at OU1. Sulfide does not appear to be a 
contaminant. 

Tot. Dis. Solids Total dissolved solids ('IDS) exceeds the UTL in RFA (Figure D-214), 
COL (Figure D-215), WCS (Figure D-216), and KAR (Figure D-217) 
groundwater and in surface water (Figure D-218). Figure D-219 indicates 
that TDS concentrations exceed the UTLs throughout OU1 in most wells 
and in all groundwater units. However, concentrations are similar in 
magnitude at a l l  locations, although somewhat higher concentrations occur 
at M S S  119.1. The distribution of concentrations is not indicative of 
contamination of OU1 waste sources and may not represent contamination 
at all. The elevated concentrations in RFA in the vicinity of Building 881 
may be due to the presence of considerable artificial fill in this area. With 
respect to surface water, TDS often exceeds the UTL along the entire 
reach of the SID (Figure D-220). However, concentrations are similar at 
all locations, including upgradient locations. Because TDS is not a 
contaminant in any other OU1 medium, these data do not indicate TDS is 
a contaminant of surface water. 

PH pH exceeds the UTL in all groundwater units. Since pH is largely 
controlled by the bicarbonate content of the groundwater, and bicarbonate 
has been shown to not be a contaminant, the pHs of groundwater at OU1 
are not indicators of contamination. 

D6.2 Organic Analvtes 

D6.2.1 Volatile Oreanic ComDounds 

VOCs are the primary organic contaminants at OU1. Their presence in samples from the 

various media is depicted in Table D-15. The VOCs identified as OU1 contaminants at OU1 
are listed below along with the rationale for the identifcation. 

ANALYTE 

1 , 1 , 1 -trichloroethane 

RATIONALE 

This compound is known to have been disposed at 
the site and is present in subsurface soils, 
groundwater, surface water, and sediments. 

Final phase m m  Rcpolt 
EG&G. Operable Unit Numbcr 1 
cg&g\oul Wi-ri\appcod_d\appcad-d.jua 
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Trichloroethene 

Tetrachloroethene 

Carbon Tetrachloride 

1,2-Dichloroethene 

Chloroform 

1,l -Dichloroethene 

cis 1,2-Dichloroethene 

1,l -Dichloroethane 

This compound is known to have been disposed at 
the site and is present in the subsurface soils, 
groundwater, surface water, and in seeps. 

This compound is known to have been disposed at 
the site and is present in the subsurface soils, 
groundwater, surface water, and in seeps. 

This compound is known to have been disposed at 
the site and is present in subsurface soils and 
groundwater. 

This compound is a known degradation product of 
l,l,l-trichloroethane and is present in the 
groundwater and the surface water at the site. 

This compound is a known degradation product of 
carbon tetrachloride and is present in subsurface 
soils and groundwater. 

This compound is a known degradation product of 
l,l,l-trichloroethane and is present in subsurface 
soils, groundwater, and surface water. 

This compound is a known degradation product of 
l,l,l-trichlorOethane and is present in the 
groundwater at the site. 

This chlorinated solvent was detected in the 
groundwater obtained from two wells (0974 and 
4387) which are both located in the source area and 
both contain other compounds known to be disposed 
at the site. 

This chlorinated solvent was detected in 
groundwater obtained from three wells (0187,0974, 
and 4387) which are all located in the source area 
and contain other chlorinated solvents known to be 
disposed at the site. In addition, it was detected in 
the subsurface soils and surface water. 

This chlorinated solvent was detected in the 
groundwater obtained from two wells (0974 and 
4387) which are both located in the source area and 
both contain other chlorinated solvents known to be 
disposed at the site. In addition, it was detected in 
the surface water at the site. 



Toluene 

Total Xylenes 

This compound was detected in the groundwater in 
numerous wells including two wells (0974 and 
4387) both located in the source area and both 
containing other compounds known to be disposed 
at the site. In addition, toluene was detected in the 
subsurface soil samples, surface water, seeps, and 
sediments at the site (see below for further 
discussion). 

This compound was detected in only two wells 
(0974 and 4387) which are both located in the 
source area and both contain other compounds 
known to be disposed at the site. In addition, 
toluene was detected in subsurface soils and surface 
water. It is in the same class of compounds 
(aromatics) as toluene and therefore is retained as a 
contaminant. 

Toluene was detected in samples obtained from subsurface soils, groundwater, sediments, and 

surface water at OU1. The ubiquitous occurrence of toluene in OU1 media, particularly in 

subsurface soils, and the absence of concentration gradients indicating a source for toluene 

contamination suggests toluene is an artifact of laboratory or field sampling introduced 

contamination. However, the laboratory and field blank data (see Section 4.1.2 and 

Appendix G) do not support this premise even though toluene was occasionally detected in the 

blanks. A discussion of the occurrence of toluene in the various OU1 media is presented below. 

With respect to groundwater, toluene was detected in 10% (21 detections) of the 210 

groundwater samples obtained from the 46 monitoring wells at OU1. Seven of the 46 wells had 

a detection of toluene during at least one sampling event: 

DetectionslSarnple Concentration 
yeJ Events % Detection Ranee (uelP) 

0974 
4387 
4987 
3779 1 
37991 
6486 
6286 
34791 

919 
411 1 
111 
113 
113 
115 
3/10 
113 

100% 
36 % 

100% 
33 % 
33 % 
20 46 
33 % 
33 % 

32-270 
15-40 
0.42 
0.2 
1.1 
0.24 
0.27-5 .O 
.59 



The highest concentrations of toluene in the groundwater were detected in monitoring wells 0974 

and 4387 in IHSS 119.1. Groundwater chemistry at these two wells exhibits obvious 

contamination with chlorinated solvents. The remaining detections are all at concentrations 

below 1.1 pg/4, and with the exception of well 6286 which had two detections, toluene was not 

detected at any other well when resampled. Although the data do not provide unambiguous 

evidence of toluene groundwater contamination, to be conservative, it has been retained as a 

groundwater contaminant largely because of its higher frequency and magnitude of occurrence 

in wells at IHSS 119.1. 

With respect to surface water, toluene was detected in nine samples from seven locations at 

OU1. However, toluene was confirmed at only one station, SW068, at which the highest 

concentration, 5 pg/4 was reported. The lack of persistence of this contaminant in surface 

water, combined with low concentrations (at or below the detection limit of 5 pg/4) and its 

detection at upgradient station SW039 suggest that, if toluene is actually present in the surface 

water at OU1, it may not be attributable to OU1 activities. Nevertheless, it has been retained 

as a surface water contaminant because it was determined to be a groundwater contaminant, and 

groundwater is a medium that interacts with surface water. 

Toluene was detected in 97% of the 437 subsurface soil samples obtained from OU1. The 

toluene detections in the subsurface soils are generally uniformly distributed throughout OU1, 

in both source areas and nonsource areas. The higher concentrations (> 700 pg/kg) occurred 

in samples from boreholes that did not target specific MSSs. Concentrations were generally less 

than 300 pg/kg in most subsurface soil samples. At IHSS 102 (Oil Sludge Pit), toluene was 

detected in the subsurface soil samples obtained from the two boreholes within 50 feet of the 

IHSS at concentrations in excess of 100 pg/kg with the highest concentrations in the intervals 

shallower than 10 feet below ground surface. In the soil samples obtained from boreholes 

further downslope, the concentration of toluene decreases to below 100 pg/kg for all samples 

in each borehole. The concentrations in subsurface soils at this IHSS tend to decrease with 

depth below surface. Although these trends are noted and toluene is a potential contaminant of 

the oil sludge disposed at MSS 102, the widespread occurrence of toluene in subsurface soils 
outside the IHSS with no clear concentration gradients indicating a definitive source at M S S  102 

does not support that toluene is a contaminant of subsurface soils in this area. At IHSSs 103, 
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104, 119.1, 119.2, 130, and in the vicinity of Building 881, toluene was detected in many of 

the subsurface soil samples. Disposal of toluene is not documented for these MSSs (CDH, 

1991a, 1992; DOE, 1992d). In addition to the lack of a disposal history for toluene at these 

MSSs, no sitewide trends are obvious in the vertical and horizontal distribution of the toluene 

concentrations. 

It is interesting to note that toluene was detected in only isolated subsurface soil samples during 

the Phase II RFI/RI. This suggests laboratory or field sampling artifact regarding toluene in the 

Phase III data. Toluene is recognized as a common laboratory contaminant by EPA (EPA, 

1990a); however, if the toluene detected at OU1 were a laboratory artifact, then toluene would 

be expected to be present in the laboratory blanks and the result would be qualified ("B" 

qualified data). This is not the case with the subsurface soil data for only 25 of the 437 

subsurface soil samples are qualified with a "B." Similarly, toluene showed up in a low 

percentage of the field blanks and at low concentrations which does not support field sampling 

introduced contamination. 

The lack of concentration gradients, occurrence in areas distal from potential sources, absence 

of information regarding disposal of toluene, the absence of toluene in Phase 11 samples, and the 

lack of any association of toluene with other contaminants, suggest toluene is not a contaminant 

of subsurface soils. It was hypothesized at one time that Coherex, a dust suppressant used in 

the earlier RFI/RI field investigations, was the source of the toluene. However, chemical 

analysis of Coherex indicates toluene is not a component of this material. Although the field 

data do not portray toluene as a subsurface con taminant arising from obvious sources, the 

laboratory and field blank data do not indicate laboratory or field sampling artifact. Therefore, 

to be conservative, toluene has been retained as a subsurface soil contaminant. 

Lastly, toluene was detected at an estimated concentration below the detection limit during one 

sampling event in two sediment samples (SED037 and SED039); however, toluene was not 

observed when these sediment stations were resampled. The low, inconsistent nature of the 

detections of toluene in the sediment stations casts doubt on the actual presence of toluene in the 

sediments at OU1. However, consistent with the OU1 contaminant screenhg process, toluene 

is retained as a contaminant of the sediments. 



a The following volatile organic analytes were determined not to be contaminants at OU1. 

2-Hexanone 

4-Methyl-2-Pentanone 

Carbon Disulfide 

Dichlorodifluoromethane 

Styrene 

This compound was detected in 1% (3 samples) of the 
subsurface soil samples and was detected in only one well 
(6986) in only one sampling event (7/17/90). This well is 
approximately 400 feet southwest of the known source 
area. This well does not contain other known compounds 
disposed at the site and only contains low concentrations of 
acetone and methylene chloride, both suspected laboratory 
con taminants, and estimated concentrations of benzene and 
carbon disulfide. The subsurface soil results are all 
estimated values below the detection limits. 

This compound was detected in 2% (8 samples) of the 
subsurface soil samples and in 1% (1 sample) of the 
groundwater samples and in no other media. The 
subsurface soil sample results are all estimated values 
below the detection limit. The detection in the 
groundwater was in only one well (0887) in only one 
sampling event (9/11/90). This well is approximately 400 
feet southwest of the known source area and does not 
contain any of the known compounds disposed at the site. 

This compound was detected in 2% (7 samples) of the 
subsurface soil samples, in 2% of the surface water 
samples, and in one groundwater sample. All detected 
values were estimated below the detection limit. 

This compound was detected in the groundwater in only 
three wells (6286, 6886, and 37891) at a maximum of 2.8 
ppb, and was not detected in any other media. The 
detections were on 11/25/91 in wells 6286 and 6886 with 
no other occurrences, and on 6/4/92 for well 37891. 

This compound was detected in subsurface soils, surface 
water, and groundwater samples. Detections in subsurface 
soils occurred in 3 of 432 samples. Two of the detections 
were estimated values at or below the detection limit. The 
third detection was 28 ppb. The groundwater samples were 
obtained from three wells (6886, 31791, and 39191 on 
2/26/92, 5/8/92, and 2/26/92, respectively) at a maximum 
of 0.225 ppb and was not otherwise detected in these wells. 
The one surface water sample result was estimated below 
the detection limit (0.2 ppb). 
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Trichlorofluoromethane 

Vinyl Acetate 

m-Xylene 

p-Chlorotoluene 

p-C ymene 

sec-Butylbenzene 
e 

tert-Buty lbenzene 

2-Butanone 

This compound was detected only in groundwater and a 
total of three times, in one well twice (35391) and in a 
second well once (34791). The concentrations are low 
(10.2 ppb). 

This compound was detected only in groundwater and in 
only one well (0287) during only one sampling event 
(7/17/90) at 8 ppb. Well 0287 is remote from source 
areas. 

This compound was detected only in groundwater and in 
only one well (37991) during only one sampling event 
(12/16/91) at 0.39 ppb. It was not analyzed for in the other 
media. 
This compound was detected only in groundwater and in 
only one well (37191) during only one sampling event 
(2/10/92) at 0.60 ppb. It was not analyzed for in the other 
media. 

This compound was detected only in groundwater and in 
only one well (37991) during only one sampling event 
(12/16/91) at 0.38 ppb. It was not analyzed for in the 
other media. 

This compound was detected in five wells (6886, 30991, 
31491, 34791, and 39191) all during May 1992 but not 
detected in these wells at any other time. It was not 
analyzed for in the other media. 

This compound was detected in only one well (37191) 
during only one sampling event (2/10/92) at 4 ppb, and 
was not detected in these wells at any other time. It was 
not analyzed for in the other media. 

This compound was detected in many samples from all 
media (Figures D-221 and D-222). It is a common 
laboratory contaminant, and most reported values carry a 
"B" qualifier. A review of Figure D-222, particularly in 
the area of IHSS 119.1, reveals that 2-butanone does not 
co-occur with other known VOC wastes such as the 
chlorinated solvents that have been repeatedly detected at 
high concentrations in samples collected from wells 0974, 
1074, and 4387. Although 2-butanone was detected at well 
1074, this was a one-time occurrence. 
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Acetone 

Methylene Chloride 

This compound was detected in most environmental 
samples (Figures D-221 and D-222). It is a common 
laboratory contaminant, and most of the detections carry a 
"B" qualifier. Acetone was also detected in 18% of the 
samples collected from the background area at 
concentrations up to 36 ppb. It is recognized that the 
maximum acetone concentrations in groundwater co-occur 
with the maximum chlorinated solvent concentrations (IHSS 
119.1). However, most of these acetone values are B 
andor J qualified. In addition, it is suspected that these 
reported relatively high concentrations (up to 1,400 ppb) 
are an artifact of sample dilutions, whereby a low acetone 
detection in a diluted sample is multiplied by the dilution 
factor with a resulting value reported as the measured 
concentration. 

Figure D-223 compares the temporal variation in acetone 
concentrations in well 0974 (MSS 119.1) with TCE (a 
known OU1 contaminant). A review of this figure reveals 
that while TCE concentrations remain stable over a period 
of years, the acetone concentration varies greatly with 
nondetectable levels frequently reported. This, coupled 
with other evidence discussed above, suggests that acetone 
is a laboratory contaminant. 

This compound was detected in most environmental 
samples including background samples (e+, 55% of 
background sediment samples and 25% of groundwater 
samples). It is recognized that the maximum methylene 
chloride concentrations in groundwater co-occurred with 
the maximum chlorinated solvent concentrations (IHSS 
119.1). However, most of these methylene chloride values 
are B and/or J qualified. In addition, it is suspected that 
these reported relatively high concentrations (up to 620 
ppb) are an artifact of sample dilutions, whereby a low 
methylene chloride detection in a diluted sample is 
multiplied by the dilution factor with a resulting value 
reported as the measured concentration. Figure D-223 
compares the temporal variation in methylene chloride 
concentrations in well 0974 @ISS 119.1) with TCE (a 
known OU1 contaminant). A review of th is  figure reveals 
that while TCE concentrations remain stable over a period 
of years, the methylene chloride concentration varies 
significantly. The occurrence of this compound throughout 
OU1 and across all media coupled with the frequent 
occurrence in background samples strongly suggests that 
methylene chloride is a laboratory contaminan t. 
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Chlorobenzene 

Dibromochloromethane 

Ethylbenzene 

Benzene 

Vinyl Chloride 

1,2 Dichloropropane 

Benzene 1,2,4-Trimethyl 

This compound was detected in 1 subsurface soil sample 
out of a total of 889 environmental samples. In addition, 
the one detection was "J" qualified at 5 ppb. 

This compound was detected in 1 groundwater sample (well 
0974) out of a total of 889 environmental samples. In 
addition, the one detection was "J" qualified at 56 ppb. 

This compound was detected in 3 samples out of a total of 
890 environmental samples. It occurred once in 
groundwater, surface water, and subsurface soils, however, 
each detection was either "B" or "J" 
qualified at a concentration below the method detection 
limit. 

This compound was detected in 1 groundwater sample out 
of a total of 890 environmental samples. This detection 
was "J" qualified at a concentration below the method 
detection limit (3 ppb). 

This compound was detected at a concentration of 0.28 ppb 
in 1 field duplicate groundwater sample out of 889 
environmental samples. The vinyl chloride concentration 
in the original groundwater sample was reported at 0.20U 
PPb. 

This compound was detected in 1 surface water and in 1 

samples. The surface water sample contained 3J ppb, and 
the groundwater sample contained 0.35 ppb. 

groundwater sample out of a total of 889 environmental ..I 

This compound was detected at a concentration of 0.12 ppb 
in 1 groundwater sample out of a total of 56 environmental 
samples. 

Trans 1,3-Dichloropropene This compound was detected in 1 subsurface soil sample 
out of a total of 413 environmental samples. The reported 
value (5J ppb) was below the detection limit. 

This compound was detected in 4 subsurface soil samples 
out of a total of 187 environmental samples. The reported 
values wefe all below the detection limit. 
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D6.2.2 SVOCs and Pesticide/PCBs 

Most of the SVOCs and pesticide/PCBs have been determined not to be contaminants at OU1. 

Of these classes of compounds, only PAHs and PCBs (Aroclor-1248 and -1254) have been 

determined to be OU1 contaminants. However, the PAHs do not appear to be derived from 

OU1 waste disposal practices. These compounds were detected in a high percentage of the 

surface soil samples and in a low percentage of the subsurface soil and sediment samples, and 

not in other media. Although not present in background surface soils, the widespread 

distribution of PAHs, internal and external to MSSs, in surface soils is not indicative of 

contamination derived from waste disposal at OU1. Also, background sediment samples for 

some PAHs contain similar concentrations. Nevertheless, PAHs ate retained as OU1 

contaminants and are discussed in Section 4 of the RFI/RI Report. PCB contamination of 

surface soil appears to be very localized at OU1. This is also discussed further in Section 4 of 

the RFI/RI Report. The SVOCs determined not to be OU1 contaminants are listed below along 

with the rationale for the determination. Figures D-225, D-226, and D-227 depict the infrequent 

and sporadic nature of the occurrence of these compounds and VOCs not determined to be 

contaminants at OU1 in soils, groundwater, and surface water, respectively. 

ANALYTE 

Naphthalene . 

RATIONALE 

This compound was only detected in the 2 % (4 samples) of 
the subsurface soil samples and not in any other media. 
All of the results were estimated below the detection limit. 

This compound was only detected in 4% (1 sample) of the 
groundwater samples and not in any other media. The one 
detection was at a concentration of 2 ppb which is 
estimated below the detection limit of 10 ppb. 

This compound was only detected in 5% of the 
groundwater samples. Although a soil contaminant, 
naphthalene occurred in groundwater only at wells 6286 
and 6886 both of which are remote from the IHSSs. In 
each case naphthalene was detected at low concentrations 
(2.4 pgll and 0.2 pg/ l  for wells 6286 and 6886, 
respectively) and was nondetected in two other sampling 
events at each well. 
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4-Methylphenol 

4-Nitrophenol 

Benzoic Acid 

Benzyl Alcohol 

This compound was only detected in 15% (2 samples) of 
the sediment samples with a maximum concentration of 720 
ppb. This compound was detected in 27.8% of the 
background sediment samples with a maximum 
concentration in the background sediment samples of 900 
PPb. 

This compound was detected in 1% (2 samples) of the 
subsurface soil samples and no other media. Both of 
these results were estimated concentrations below the 
detection limit. 

This compound was detected in 1% (2 samples) of the 
subsurface soil samples and in 5 %  (1 sample) of the 
groundwater samples and in no other media. The detection 
in the groundwater was an estimated value below the 
detection limit. 

This compound was detected in 2% (1 sample) of the 
surface water samples and in no other media. The one 
result was an estimated concentration below the detection 
limit. 

Bis(2-Ethylhexy1)phthalate This compound was detected in all of the media sampled at 
OU1. It is a common contaminant introduced by field 
sampling equipment. Background data for the sediment 
samples indicate it was detected in 77.3% of the samples 
with a maximum concentration of 1321 ppb, whereas in the 
OU1 sediment samples this compound was detected in 85 % 
of the samples with a maximum concentmtion of 1400 ppb. 

Butyl Benzyl Phthalate 

Di-n-Butyl Phthalate 

This compound was detected only in 1 % (2 samples) of the 
subsurface soil samples and in 8% (1 sample) of the 
sediment samples and in no other media. It was detected 
in 18.8% of the background sediment samples with a 
maximum concentration of 660 ppb, whereas in the OU1 
sediment samples this compound was detected in 8 % of the 
samples with a maximum concentration of 75 ppb. In 
addition, all of the results are estimated values below the 
detection limit. 
This compound was detected in all of the media sampled at 
OU1. It is a common contaminant introduced by field 
sampling equipment. Background data for the sediment 
samples indicate it was detected in 35% of the samples 
with a maximum concentration of 1900 ppb, whereas in the 
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Di-n-Octyl Phthalate 

Dibenzofuran 

Diethyl Phthalate 

n-Nitrosodiphen y lamhe 

Pentachlorophenol 

Beta-BHC 

4,4'-DDT 

D6.2.3 

OU1 sediment samples this compound was detected in 46 % 
of the samples with a maximum concentration of 130 ppb. 
This compound was detected in 1% (2 samples) of the 
subsurface soil samples and in 8% (1 sample) of the 
sediment samples and in no other media. 
AU of the detections were estimated values below the 
detection limit. 

This compound was detected only in 7% (2 samples) of the 
surface soil samples and in 1% (2 samples) of the 
subsurface soil samples and in no other media. The results 
from the surface soil samples were estimated values below 
the detection limit. 

This compound was detected in 1% (2 samples) of the 
subsurface soil samples and in 19% (2 samples) of the 
groundwater samples and in no other media. The results 
from the groundwater samples were estimated values below 
the detection limit. 

This compound was detected in 1% (2 samples) of the 
subsurface soil samples and in 2% (1 sample) of the 
surface water samples and in no other media. All of the 
results were estimated values below the detection limits. 

This compound was detected in 1% (2 samples) of the 
subsurface soil samples and in no other media. The two 
results were estimated values below the detection limit. 

Only detected in groundwater, in one well and in only one 
sample at a very low concentration (0.05 pglt ) .  

Only detected in sediments and in only one sample. 

Tentativelv Identified ComDounds 

A number of Tentatively Identified Compounds (TICS) were present in soil and water samples 

collected at OU1. These TICS and their concentration mges  are presented below: 

F i  pharc m m  Rcport 
EOBLO, Operable Unit Number 1 
eg&g\oul\rfi-ri~d-dbppauld.jun 
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Concentration Range 
Water 

TIC 0 
Terephthalic Acid Not Detected (ND) 
2-Hydroxy-2-methyl-4-pentanone 8.9-35 

Ethyl acetate 4.3-13 

Palmitic Acid ND 
l,l,l-Trichloro-l,2,2-trifluoroethane 9.5-740 

Triphenylphosphine oxide 10-10 

Methyl methacrylate ND 

N-methy lpyrrolidone 26-270 

M-toluic Acid ND 

Soil 
.a!!@ 

880-3,100 

46,OOO-19O,OOO 

ND 

460-610 

14-14 

ND 

9.5-9.5 

1,900-7,800 

1,300-3,900 

The TICS have not been included as site con taminants because they are not known waste 

constituents disposed at OU1. They often co-occurred in the laboratory blanks, and their 

concentrations could only be estimated. However, it is noted that none of these compounds are 

EPA carcinogens based on the listings provided in the 1992 Health Effects Assessment Summary 

Tables (HEASTJ (EPA, 1992~). 

D6.3 CONCLUSIONS 

Based on the foregoing analysis, analytes within the chemical classes VOCs, SVOCs, 

pesticide/PCBs, metals, and RADs have been determined to be contaminants at OU1 (Table 

D-16). As noted in the table none of these contaminants are present in every medium. As 

expected, chlorinated solvents (VOCs) and RADs are contaminants at OU1. Unexpected 

con taminants at OU1 are selenium and vanadium in groundwater, and PAHs and PCBs in 

surface soils. It is possible that the selenium and vanadium are ~tu ra l ly  occurring, but their 

high concentrations and the lack of sufficient data to conclusively prove their natural occurrence 

has resulted in selenium and vanadium being retained as groundwater contaminants. The PAHs 

occur throughout OU1 including areas outside IHSSs. Their distribution in surface soils is not 

indicative of contamination originating from an OU1 waste source. Nevertheless, their absence 

in background surface soils and frequent occumnce in surface soils at OU1 indicate they are 
contaminants at OU1. The PCB contamination is localized and occurs at low levels. Because 

PCB contamination exists elsewhere at RFP, it is not possible to definitely conclude that PCBs 
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are not contaminants at OU1. For easy reference, Table D-17 lists the analytes determined not 

to be contaminants. "Step-by-step" results of the contaminant screening process are shown in 

Tables D-18 through D-37 for the various environmental media and classes of analytes. 



Table D-I 

Background Concentrations for Surface Soil, Geologic Materials, Groundwater, Surface Water, Seeps, and 
Sediments at Rocky Flats Plant 

Total Metals 

Ana l yte 

Ground 
Water 
(ug/l) 

Surface Seep 
Water Water 
(Wl) (ug/l) 

Geol og i c 
Materials 
(mg/kg) 

R FA VFA COL wcs KAR RFA COL wcs 

ALUMINUM 23957.775 23957.775 23957.775 23957.775 23957.775 5705.632 * 382571.544 46580.729 23302.696 23302.696 
ANTIMONY 7 0 U *  7 0 U *  7 0 U *  7 0 U *  7 0 U *  4 2 . 2 U * 6 4 3 *  18.1 U 18.1 U 18.1 U * 
ARSENIC 3 *  3 '  3 '  3 *  3 *  2.9 528.333 * 12.140 12.140 12.140 
BAR I UM 603.523 603.523 603.523 603.523 603.523 115.983 4658.715 * 259.619 438.136 343.408 
BERYLLIUM 160 * 160 160 * 160 160 4.8 * 14 18.123 18.123 18.123 
CADM I UM 1720 * 1720 * 1720 * 1720 1720 5 U 68.4 1.8 U 1.8 U 1.8 U 
CALCIUM 97261 -404 314074.899 354200.012 117426.734 154031.314 66809.125 374036.215 16862.533 23235.833 43000.871 
CESIUM 1000 U 1000 U 1000 U 1000 U 1000 U * 1000 U 2530 * 302 U * 302 U * 302 U * 
CHROMIUM 453.916 453.916 453.916 453.916 453.916 18.9 * 275 76.172 42.256 76.172 
COBALT 1620 * 1620 1620 * 1620 1620 7.9 489 * 29.7 * 29.7 * 29.7 
COPPER 1750 1750 1750 1750 1750 22.754 * 429.490 * 29.956 32.268 55.669 
I RON 36844.569 36844.569 36844.569 36844.569 36844.569 7559.389 1292392.12 33287.206 33287.206 33287.206 
LEAD 9.233 9.233 9.233 9.233 9.233 21 583.019 * 24.489 30.029 69.360 
L I T H I U M  34.288 120.427 15762.425 86.885 271.802 12.076 * 75.293 * 18.531 18.531 18.531 
MAGNESIUM 11567.976 56291.142 115184.880 32173.857 26784.488 9851.822 * 41209.066 7600.652 7373.561 7373.128 
MANGANESE 932.505 932.505 932.505 932.505 932.505 687.399 * 12630.442 643.487 643.487 643.487 
MERCURY 0.27 * 0.27 0.27 0.27 0.27 1.4 1.3 0.64 0.64 * 0.64 * 
MOLYBDENUM 1600 1600 * 1600 1600 * 1600 20.3 203 * 37.559 26.8 37.559 
NICKEL 1660 1660 * 1660 * 1660 1660 16.9 646 * 72.204 72.204 72.204 
POTASS I UM 3854.795 7464.326 7464.326 7464.326 45111.676 4524.350 16886.243 3726.431 3726.431 3726.431 
SELENIUM 80 80 80 * 80 * 80 * 2.2 U 11.1 3.05 * 3.05 3.05 * 
S I L I C O N  32846.609 32845.609 32845.609 32845.609 32845.609 12645.901 17802.633 
SILVER 300 * 300 * 300 * 300 * 300 7.2 148 40.9 40.9 40.9 * 
SODIUM 12460.018 135608.198 2406648.61 93698.884 1751482.49 33766.998 114173.180 3680 3680 3680 
STRONTIUM 289.374 2051.452 4001.538 1162.795 1842.292 364.267 1953.147,* 226 131 -132 251 .807 
THALLIUM 3 *  3 *  3 *  3 *  3 *  3.4 10 U ' 2.9 U 2.9 U * 2.9 U 
T I N  100 U 100 U * 100 U 100 U * 100 U * 180 969 338 338 * 338 
VANAD I UM 29.721 * 12.323 29.721 5.9 U 6.3 I .18.2 * 1782.282 * 77.097 77.097 77.097 
Z I N C  498 498 * 498 * 498 * 498 221.480 2033.588 * 141.742 111.420 171.516 

Value represents upper limit of the background 95% tolerance interval (95% confidence and 95% population coverage). 7 

* Maximum value. Data did not meet statistical critieria for computation of a tolerance interval. 

Surface 
Sediments S o i l  
(mg/kg) tms/kg) 

20839.704 
11.1 
11.469 
193.741 
1.212 * 
1.6 U 
9957.426 
231.433 * 
25.263 
11.945 
55.438 
33548.400 
28.042 
21.279 
9110.102 
1675.660 * 
0.16 U * 
5.4 
40.884 * 
4395.039- 
2.9 * 
2304.398 
1.6'U 
327.168 
73.210,* 
0.55 U 
27.1 * 
102.877 * 
168.581 

20560.2837 
11.8 11.4063 U 

343.7506 
1.0995 
1.0 

12248.6741 
3.3140 

22.7473 
11.6964 
20.6648 

26919.2110 
44.8539 
17.4270 

6362.0823 
802.5413 
0.08 U 

2.8 
21.0634 

4594.5643 
0.9546 

272.7822 
1.4 U 
254.2149 89.6858 

69.7918 0.5840 

46.2982 
80.2709 
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Table D- I  

Background Concentrations for Surface Soil, Geologic Materials, Groundwater, Surface Water, Seeps, and 
Sediments at Rocky Flats Plant. (continued) 

Filtered Metals 

Anal yte 

ALUM I NUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CAOM I UM 
CALC I UM 
CESIUM 
CHROMIUM 
COBALT 
COPPER 
I RON 
LEAD 
L I TH I UM 
MAGNESlUn 
MANGANESE 
MERCURY 
MOLYBDENUM 
NICKEL 
POTASS I Un 
SELENIUM 
SILICON 
SI LVER 
S!NIUM 
STRONTIUM 
THALLIUM 
T I N  
VAN AD I UM 
ZINC 

Ground 
Water 
(U9/L) 

Surface Seep 
Water Water 
(ug/l)  (ug/ l )  

RFA VFA COL wcs KAR 
229.710 229.710 229.710 229.710 229.710 631 200 u 
51.248 51.248 51.248 51.248 51.248 104 U * 104 U * 
1 o u *  1 o u *  2 u *  15 1 o u *  1 o u *  1 8 "  
151.368 214.185 169.894 153.252 153.252 221.622 * 211 * 
5 u *  5 u *  5 u *  5 u *  5 U *  17 5 u *  
8.6 8.6 * 8.6 * 8.6 8.6 5 u *  5 u *  
125662.019 156794.709 108075.372 216291.187 109384.457 69236.441 124279.352 
2500 U 2500 U * 2500 U 2500 U 2500 U 1000 U 1000 U * 
23.2 23.2 * 23.2 * 23.2 23.2 20 U 14.8 
S O U *  S O U *  S O U *  S O U *  S O U *  5 1 . 1 U * 5 0 U *  
175 175 175 175 175 28 2s u 
265.914 265.914 265.'914 265.914 265.914 1112.682 50763.072 
64 64 64 64 64 6.6 5.4 
12.478 145.992 2618.415 197.230 221.946 119.098 100 U 
21444.922 84998.896 31171.179 66356.399 14572.883 9610.910 18262.474 
43.659 2791.629 5.7 2222.336 149.813 292.497 2734.438 
1.2 1.2 1.2 1.2 1.2 0.44 5.1 
100 u * 100 u 100 u 100 u * 100 u * 100 u 100 u 
35.8 20.686 40 U * 40 U * 40 U 60 U 40 U 
1272.334 5331.389 176851.328 4528.665 14589.066 4755.058 * 7073 U 
607 56 157.956 229.328 6 1 o u *  5 u *  
19534.566 12332.136 12332.136 12332.136 11058.616 13471.140 19832.749 
20 U 20 U * 20 U * 20 U * 20 U 16.4 U 12.5 U 
40691.169 148389.299 584414.329 197886.543 912186.843 31918.400 24221.075 
581.734 2925.851 2188.331 3242.179 599.523 521.087 685.151 
328 328 328 328 328 1 2 u *  1 o u *  
57.891 57.891 340 57.891 100 U 100 U * 100 U * 
15.944 15.944 15.944 15.944 15.944 50 U 50 U 
50.223 50.223 50.223 50.223 50.223 140.968 105 

Value represents upper I i m i  t o f  the background 95% tolerance interval (95% confidence and 95% population coverage). 
M a x i m  value. Data d id  not meet s t a t i s t i c a l  c r i t i e r i a  for computation of a tolerance interval .  
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Table D - I  

Background Concentrations for Surf ace Soil, Geologic Materials, Groundwater, Surface Water, Seeps, and 
Sediments at Rocky Flats Plant. (continued) 

Total Radiochemistry 

Ana 1 yte (pCi / l )  (pCi / l )  (pCi / l )  (pCi /g** 1 (pCi/g**) (pci /g** 1 

Ground Surface Seep Geol ogi c Surf ace 
Water Water Water Materials Sediments Soil  

RFA V F A  COL wc s KAR RFA COL wcs 
0.032 0.032 0.032 0.018 * 0.059 * 0.013 0.013 0.013 1.597 * 0.0407 AMER I CIUM-241 

CESIUM-137 
GROSS ALPHA 
GROSS BETA 
PLUTONIUM-238 
PLUTONIUM-239,-24 
RADIUM-226 
STRONTIUM-89,-90 
STRONTIUM-90 
TR I T I UM 
URANIUM-233.-234 
URANIUM-235 
URANIUM-238 

0.032 
0.700 
314.552 
191.580 
0.028 
0.064 
1.480 
0.836 
0.906 
936.738 
1.717 
0.999 
1.817 

Filtered Radiochemistry 

AMERICIUM-241 
CESIUM- 137 
GROSS ALPHA 
GROSS BETA 
PLUTONIUM-238 
PLUTONIUM-239, -24 
RADIUM-226 
STRONTIUM-89,-90 
STROUTIUM-90 
TRITIUM 
URANIUM-233,-234 
URANIUM-235 
URANIUM-238 

0.028 * 
0.9 * 
7.9 

1.878 
0.604 

0.721 
0.167 
0.478 

0.032 
0.700 
314.552 
191 -580 
0.028 
0.064 

0.836 

936.738 
156.312 
7.652 
91.978 

0.9 * 
7.9 * 

1.878 
1.150 

10.467 
0.430 
8.140 

0.700 
314.552 
191.580 
0.028 
0.064 
1.480 
0.836 
0.906 
936.738 
320.452 
10.939 * 
294.870 

0.713 
314.552 
191.580 
0.028 
0.064 

0.836 

936.738 
27.585 
1.339 
91 -978 

0.479 

0.028 
0.064 

0.836 
0.906 
936.738 
3.685 
0.04 
91.978 

0.028 * 0.028 0.028 * 

0.9 * 0.9 * 0.9 * 
7.9 * 7.9 * 7.9 

0.011 * 0.011 
1 -878 1.878 1 .878 
0.967 0.908 0.908 

204.433 15.176 9.057 
5.073 0.377 0.184 
143.657 10.297 4.765 

0.734 
30.032 * 
20.556 * 
0.019 * 
2.3 
1.630 
1.409 
475.216 * 
1.456 * 
0.152 * 
1.332 

-0.0001 35 

0.026 
0.899 
3.3 
7.946 * 

0.52 * 
0.3423 * 
2.264 
1.1 * 
2700 * 
1.074 * 
0.369 * 
0.958 * 

4.958 * 0.081 
322.212 * 37.833 
332.300 * 36.932 
0.0006768 
1.812 * 0.017 
32.623 * 0.853 
1.243 * 0.637 
1.219 
2789.766 411.455 
3.521 1.488 
0.211 * 0.081 
3.363 1.363 

0.01 u 
-0.1 
7.035 
9.243 

0.02 u 
1.909 
1.406 
0.8 u 
1336.790 * 
2.883 
0.333 I 

2.065 * ' 

0.081 0.081 
51.315 55.251 
35.060 34.627 

0.017 0.017 
1.502 1.704 
0.637 0.637 

303.422 448.928 
1.749 2.203 
0.171 0.442 
1.676 1.935 

1.155 * 
69.203 
55.464 * 55.9516 
0.002 * 
4.963 * 0.1049 
1.780 * 1.3538 
0.931 * 
374.202 * 
4.018 1 .5545 
0.174 * 0.1260 
3.717 * 2.0274 

Value represents upper l i m i t  of the background 95% tolerance interval  (95% confidence and 95% population coverage). 
M a x i m  value. Data d id  not meet s t a t i s t i c a l  c r i t i e r i a  for computation of a tolerance interval.  

** Units for so i l  tritium values are pCi/l 

Page 3 o f  4 



Table D-1 

Background Concentrations for Surface Soil, Geologic Materials, Groundwater, Surface Water, Seeps, and 
Sediments at Rocky Flats Plant. (continued) 

Water Quality Parameters 
Ground Surface Seep Geol og i c Surface 
Water Water Water Ma te r ia l s  Sediments S o i l  

Ana l y t  e ( u g / l )  (ug / l )  ( U S / l )  (mg/kg) (mg/kg) (mg/kg) 

I R F A  VFA COL wc s KAR RFA COL wcs 

BICARBONATE 227839.588 509332.113 379954.511 770424.028 529689.314 152257.350 862419.656 1253.2238 

CARBONATE 54000 * 54000 * 54000 54000 54000 25500 * 48193.894 

CHLORIDE 35876.450 347746.155 39980.040 127071.870 1278362.93 72912.404 47973.113 
CYANIDE 2 0 U *  2 0 U *  2 0 U *  2 0 U *  2 0 U *  2 6 *  45.2 
FLUOR I D €  1716.747 9517.363 7841.469 1781.180 2672.161 527.693 1274.084 
NITRATE/NITRITE 2577.081 1123.800 25819.417 6317.637 12663.275 2790.155 15299.247 3.224 3.224 3.224 41 .757 
ORTHOPHOSPHATE 190 190 190 190 190 98 * 50 u * 
SILICA, DISSOLVED 22030.351 38605.129 24023.241 25061.682 37098.104 26128.346 58093.392 
SULFATE 53734 -539 1034598.01 1063290.46 503510.082 895031 .OS4 35090.871 235607.327 
SULFIDE 4000 18000 * 43000 * 43000 43000 
TOTAL SOLIDS 304827.148 5208971.59 801632.030 2760446.58 1206931.63 312491.903 640041.819 

TOTAL SOLIDS 2896760.03 236329.032 57179.718 88706.417 2222530.62 83085.126 19336044.C 

(as CaC03) 

(as CaC03) 

(Dissolved) 

(Suspended) 

6.7836 

Value represents upper l i m i t  o f  the background 95% to lerance i n t e r v a l  (95% confidence and 95% populat ion coverage). 
M a x i m  value. Data did no t  meet s t a t i s t i c a l  c r i t i e r i a  f o r  computation o f  a to lerance in te rva l .  
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Table D-2 
Inorganic Analytes with Exceedances of the UTL 

Geologic Materials 
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Table D-2 (Continued) 

Inorganic Analytes with Exceedances of the UTL 
Geologic Materials 

Analyte S. Soil RFA COL wcs I 

I I I -7 

Americium-241 

Cesium-137 

X X X X 

X 

Plutonium-239,240 

Radium-226 

Radium-228 

Strontium-89.90 

~~ 

Uranium-238 

X X X X 
* * 
X * 

X X X 

* 

~~ 

Tritium 

Uranium-233,234 

Uranium-235 rx 

~ 

X * 
X * * 

* 

Sulfide 

PH 
Total Dissolved Solids 

S. Soil 
RFA 
COL 
wcs 
X 

Blank 
NA 

NA NA 

NA NA 

NA NA NA NA 

= Surface Soil 
= Rocky Flats Alluvium 
= Colluvium 
= Weathered Claystone 
= > 5 %  exceedance of UTL 
= Greater than 0% and less than or equal to 5% exceedance of UTL 
= Does not exceed UTL 
= Not analyzed 

June 1994 
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Final Phase m RFVRI Rcpolt 
EOBO Operable Unit Numbcr 1 
eg&g\cUl\lfi-ri\tbld3 .juri 
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Page 1 of 2 

Table D-3 

Inorganic Analytes with Exceedances of the UTL 
Groundwater 



Table D-3 (Continued) 

I I AIlalyte RFA COL VFA 

Inorganic Analytes with Exdances  of the UTL 
Groundwater 

wcs KAR 

RADIONUCLIDES 
Americium-24 1 "I XI 

Cesium- 137 lx /x /x /x 

Plutonium-239,240 

Radium-226 XI /x 

Radium-228 /x 

Strontium-89,W /x I" /x /x 

"I 

X/x 

Tritium I r- 
~~~~ 

Uranium-233,234 

~~ 

Cyanide 

I _ -  
X/x /x /x ix 

I I NA I NA 

Uranium-235 

Uranium-238 

X/x /x /x /x 

x/x /x /x /x 

I X  

Bicarbonate as Cab, 

Carbonate as CaCO, 

Chloride 

X I  

X X X 

X X X 

Fluoride 

NitratelNitrite 

Orthouhornhate 

KAR = Arapahoe-Laramie Formation 
RFA = Rocky Flats Alluvium 
COL = Colluvium 
VFA = Valley Fill Alluvium 
WCS = Weathered Claystone 
X = >5% exceedance of UTL 

Blank 
-I- = Total/filtered 
NA = Not analyzed 

= Greater than 0% and less than or equal to 5% exctedance of UTL 
= Does not exceed UTL 

X 

X X X X X 

X 

June 1994 
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Sulfate 

Sulfide 

Total Dissolved Solids 

PH 

X X 

NA NA NA NA NA 

X X X 

X X X X X 



Table D-4 

~ ~~ 

Antimony 

Inorganic Analytes with Exceedances of the UTL 
Surface Water, Seeps, and Sediments 

*I I 

AIlalyte Surface Water seeps I Sediments 

METALS 

Aluminum I *I I I 

Arsenic *I 

Barium 

Beryllium 

Cadmium 

X/ X 

Calcium X/x X 

Cobalt 

CoDDer 

_ -  
Cesium 

I 

X 

*I 

Chromium X I I* I 

~~ 

Lead *I* X 

Iron 

Lithium 

Magnesium 

Manganese 

I */ 

XI 
XIX /x 

~ 

Mercury 

Molybdenum 

Nickel 

Potassium 

Selenium 

I* 

14 X 

*I 

*I* 

XI /x 

~~ ~~ ~~ ~ 

Silver 

Sodium 

Strontium 

Thallium 

Tin 

~~ 

Silicon 

*I X 

X/x Ix X 

XI* Ix X 

X 

XI 

Zinc *I X 
Vanadium *I I 

lune 1994 
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Table D-4 (Continued) 

~ 7 I I - 1  

Inorganic Analytes with Exceedances of the UTL 
Surface Water, Seeps, and Sediments 

~~~ ~ ~~ 

Strontium-89,90 *I X 

Tritium +I 

Uranium-233,234 X/x XIX 

Uranium-235 X/* XI 

Analyte 

~ ~ 

Uranium-238 Xm X/x I 
WATER QUALlTY PARAMETERS 
Bicarbonate as CaCo3 X 

Carbonate as CaCO? NA 

Americium-24 1 X/x I */x I 
Cesium-137 XI I /x I 
Plutonium-239,240 XI I X 

Radium-226 

Radium-228 /x 

I X 

Chloride 

Cyanide 

Fluoride 

* I 

X X NA 

* NA 

X NA 

Orthophosphate 

Silica 

Sulfate 

Sulfide 

Total Dissolved Solids 

X = > 5 %  excedance of UTL 

Blank 
-I- = TotaVfiltered 
NA = Not analyzed 

= Orester than 0% and less than or equal to 5% exce-edance of UTL 
= Does not exceed UTL 

NA 

X NA 

X NA 

* NA 

X NA 

June 1994 
PagcZof2 



Table D-5 

Summary of Potential Metal and Radionuclide Contaminants by Media 
Determined by UTL Screening and @OVA 



Table D-5 (Continued) 

Summary of Potential Metal and Radionuclide Contaminants by Media 
Determined by UTL Screening and ANOVA 



DATE% 06/23/93 

Pi10 NIllv nodi. 

GMOUTM COL 
- 

GMOUTR COL 

TABLE D-6 

PAGE : 
ANOVA SUXXARY 

Analytm T y p o  sig P-Valu. -- 
ALUXINcR( 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CESIUM 
CHROMIUX 
COBALT 
COPPER 
IRON 
LEAD 
LITHIUM 
MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 
NICKEL 
POTASSIUM 
SELENIUM 
SILICON 
SILVER 
SOD IUM 
STRONTIUM 
THALLIUM 
TIN 
VANADIUM 
ZINC 

AMERICIUM-241 
CESIUM- 13 7 
GROSS ALPHA 
GROSS BETA 
PLUTONIUM-239 

RAD IUM-22 6 
RAD IUM-2 2 8 

PLUTONIUM-239,240 

S T R O N T IUM-~~,-~~ 
S T R O N T I U M - ~ ~ , ~ ~  
TRITIUM 
URANIUM, TOTAL 
URANIUM-233,-234 
URANIUM-233,234 
URANIUM-2 3 5 
URANIUM-238 

= No Difference by Area 

1 YES 
1 YES 
2 YES 
1 YES 
2 YES 
3 NO 
2 YES 
3 YES 
1 NO 
2 YES 
1 YES 
1 NO 
2 NO 
2 YES 
1 NO 
1 YES 
3 YES 
3 YES 
2 NO 
2 YES 
3 NO 
2 
3 YES 
2 NO 
1 YES 
3 YES 
3 NO 
1 NO 
1 N O  

2 
2 NO 
2 YES . 
2 NO . 
2 
2 
1 NO 
2 .NO 
2 
2 
2 YES 
2 
2 
2 
2 YES 
1 YES 

Type: 1 - Parametric 
2 - Non-parametric/unhm distribution 
3 - Non-parametric/ < 501 detectiono 

Media: SS = Stream Sediments KAR - unweathered Bedrock 
DI - D i r t  M A  - Rocky Plato Alluvium 
SW = Surfaco Water VFA - Valley Pill Alluvium 
EW = seep water W C S  = Weathered Clayatone 

0.0255 
0.0001 
0.0281 
0.0006 
0.0001 
0.1927 
0.0234 
0.0001 
0.8778 
0.0001 
0.0060 
0.3701 
0.3870 
0.0270 
0.1099 
0.0018 
0.0001 
0.0076 
0.2842 
0.0393 
0.2216 

0.0143 
0.0577 
0.0001 
0.0314 
0.1612 

1 '  

t 
t 
t 
t 
t 
t 
t 
t 

I 

t 
t 
t 
t 
I 

t 
t 

I 

t 
I 

t 

I 

t 

t 
0.0564 
0.5831. 

011331 
0.0294 
0.5313 

c 

c 
I 

0.4091 
0.6254 

0:0040 

t 

I 

e 

0:0203 
0.0048 



TABLE D-6 (continued) 

PAGE : 2 DATE: 06/23/93 
ANOVA SUXXARY 

uedia Analytm T y p  sig P-Value File Namo -- - 
GWOUFU COL ALUUINUn 

ANTIUONY 
ARSENIC 
BARIUX 
BERYLLIUU 
CADMIUU 
CALlCIUU 
CESIUU 
CHROUIUn 
COBALT 
COPPER 
IRON 
LEAD 
LITHIUM 
UAGNESIUU 
UANGANESE 
XERCURY 
UOLY BDENUU 
NICKEL 
PHOSPHORUS 
POTASSIUM 
SELENIUM 
SILICON 
SILVER 
SODIUM 
STRONTIUM 
THALLIUU 

GWOUFR 

TIN 
VANADIUM 
ZINC 

COL AMERICIUM-241 
CES IUM- 13 7 
GROSS ALPHA 
GROSS ALPHA - DISSOLVED 
GROSS BETA 
GROSS BETA - DISSOLVED 
PLUTONIUM-239 
RAD IUM-2 2 6 
STRONTIIJU-89,-90 
STRONTIUM-89,gO 
TRITIIJU 
URANIUM-233,-234 
URANIUU-233,234 
URANIUM-235 
URANIUM-2 38 

1 
2 
3 
1 
3 
3 
2 
3 
3 
3 
3 
1 
3 
2 
2 
2 
3 
2 
3 
2 
2 
2 
1 
3 
2 
2 
3 
2 
2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

= No Difference by Area 

Type: 1 = Parametric 
2 - Non-parametric/unhown distribution 
3 I Non-parametric/ < SO\ detections 

Media: ss I Stream Sediment. KAR = Unweathered Bedrock 
DI = Dirt RFA = Rocky Plat. Alluvium 
SW = Surface Water VFA = Valley Fill Alluviurr 
EW = Seep Water WCS = Weathered Claystone 

YES 
YES 
YES 
NO . 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
NO 
YES 
NO 
YES 
YES 
NO 
NO 
YES 

NO 
YES 
NO 
YES 
YES 
YES 
YES 
YES 
YES 
YES 

NO 

NO 
NO 

0.0071 
0.0051 
0.000s 
0.3229 
0.0001 
0.0001 
0.0004 
0.0072 
0.0270 
0.0001 
0.0001 
0.3496 
0.0001 
0.2625 
0.0002 
0.0017 
0.4607 
0.0848 
0.0001 

0 :  1418 
0.0001 
0.3730 
0.0002 
0.0343 
0.0004 
0.0001 
0.0091 
0.0001 
0.0159 

t 

0:2058 
t 

0:0791 
0.3417 



TABLE D-6 (continued) 

DATE: 06/23/93 

File Name Media 

GWOUTM COL 
- 

GWOUTR COL 

= NO 

Type: 

Media: 

ANOVA SUmARY 

Analyte Type 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUH 
CESIUM 
CHROMIUM 
COBALT 
COPPER 
CYANIDE 
IRON 
LEAD 
LITHIUM 
MAGNESIUM 
XANGANESE 
MERCURY 
MOLYBDENUM 
NICKEL 
PHOSPHORUS 
POTASSIUM 
SELENIUM 
SILICON 
SILVER 

2 
3 
1 
2 
3 
2 
1 
3 
1 
1 
2 
3 
2 
1 
2 
1 
1 
3 
2 
2 
2 
1 
2 
2 
3 
2 SODIUM 

STRONT I UM 2 
THAUIUM 3 - 
TIN 
VANADIUM 
ZINC 

AMERICIUM-241 
CESIUM-137 
GROSS ALPHA 
GROSS ALPHA - DISSOLVED 
GROSS ALPHA - SUSPENDED 
GROSS BETA 
GROSS BETA - DISSOLVED 
GROSS BETA - SUSPENDED 
PLUTONIUM-238 
PLUTONIUM-239 
PLUTONIUM-239,240 
RAD IUM-22 6 

STRONTIUM-89,gO 
STRONTIUX-90 

STRONTIUM-~~,-~~ 

TRITIUM 
URANIUM-233,-234 
URANIUM-233,234 
URANIUM-235 
URANIUM-238 

3 
1 
1 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

s i g  - 
YES 
NO 
YES 
YES 
YES 
NO 
YES 
YES 
NO 
YES 
YES 

NO 
NO 
NO 
YES 
YES 
NO 
YES 
YES 

YES 
YES 
YES 
YES 
NO 
YES 
YES 
NO 
YES 
NO 

YES 
NO 
NO 

NO 

NO 

YES 

NO 

Difference by Area 

1 - Parametric 
2 - Non-parametric/unknown distribution 
3 = Non-parametric/ < 509 detectiono 

SS = Stream Sediments KAR - Unweathered Bedrock 
DI - D i r t  RFA - Rocky Flats Alluvium 
SW - Surface Water VFA = Valley Fill Alluvium 
EW - Seep Water WCS = Weathered Clayetone 

PAGE : 3 

P-Value 

0.0409 
0.0564 
0.0277 
0.0003 
0.0001 
0.2640 
0.0077 
0.0001 
0.0632 
0.0001 
0.0002 

0 :  0568 
0.2973 
1.0000 
0,0018 
0.0001 
0.2046 
0.0102 
0.0028 

0 :  0003 
0.0048 

t 

0.0204 
0.0001 
0.2703 
0.0027 
0.0001 
0.0635 
0.0269 - 
0.0703 

0.0411 
0.3661 
0.0743 

0 :  5472 

1.0000 

0 :  0107 

t 
t 
t 
t 
t 
t 
t 
t 
t 

t 
t 

t 
t 
t 
t 

0:7723 



~ ~~~ ~~ 

TABLE D-6 (continued) 
PAGE : 

ANOVA SUMXARY 
DATE: 06/23/93 

nedi8 Analyte ~ y p e  S i g  P-Value Pile Name -- - 
DIOUTH 

D IOUTR 

DI 

01 

ALUMINUM 
J ANTIXONY 

ARSENIC 
BARIUM 
BERYUIUX 
CADMIUM 

/CALCIUM 
CESIUM 
C€rROMIun 
COBALT 
COPPER 
IRON 

J LEAD 
LITHIUM 
MAGNESIUM 
MANGANESE 

J MERCURY 
H MOLY B D E m  
NICKEL 

H POTASSIUM 
SELENIUM 

t/ S ILI CON 
SILVER 
SODIUM 

r/ STRONTIUM 
THALLIUM 
TIN 
VANADIUM 
ZINC 

AMERICIUM-241 
CESIUM-134 
CESIUH-137 
GROSS ALPHA 
GROSS BETA 
GROSS BETA - DISSOLVED 
PLUTONIUM-239,-240 
PLUTONIUH-239/240 
RAD IUM- 2 2 6 
RAD I UH-2 2 8 
STRONTIUM-89,gO 
URANIUM-233,-234 
URANIUM- 2 3 5 
URANIUM-238 

= No Difference by Area 

Type:  1 = Parametric 
2 - Non-parametric/unknown diotr-ution 
3 = Non-parametric/ < 501  detection8 

2 
3 
1 
1 
2 
3 
2 
2 
2 
1 
2 
1 
2 
1 
1 
1 
3 
2 
2 
1 
2 
2 
3 
2 
1 
2 
2 
2 
2 

2 
2 
2 
1 
1 
2 
2 
2 
1 
2 
2 
2 
1 
1 

NO 
YES 
NO 
NO 
NO 
NO 
YES 
NO 
NO 
NO 
NO 
NO 
YES 
YES 
NO 
YES 
YES 
YES 
NO 
YES 
NO 
YES 
YES 
NO 
YES 
YES 
NO 
NO 
NO 

YES 

YES . 
NO 

NO 
NO 

NO 
NO 
NO 

0.2905 
0.0001 
0.1412 
0.1173 
0.4386 
0.1123 
0.0117 
0.1964 
0.6995 
0.8393 
0.1114 
0.7051 
0.0222 
0.0045 
0.3700 
0.0307 
0.0001 
0.0002 
0.2663 
0.0298 
0.8022 
0.0334 
0.0001 
0.0575 
0.0233 
0.0276 
0.3484 
0.0695 
0.0594 . 

4 

a 
* -  
* \  

*d 

0.0001 

0: 0001 *a 
0.8583 

0:lSll 
0.0665 

016392 
0.2411 
0.8263 

Media: SS = Stream Sediment8 KAR = Unweathered Bedrock 
DI =Dirt RFA = Rocky Flat8 Alluvium 
SW = Surface Water VFA = Valley P i l l  Alluvium 
EW = Seep Water WCS = Weathered Clayatone 



~ 

TABLE D-6 (continued) 

DATE: 06/23/93 PAGE : 5 
ANOVA SUMMARY 

File Name Media Anal*. Type s ig  P-Value -- - 
EWOUFM EW ALUMINUM 

ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CESIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
LITHIUM 
MAGNESIUM 
HANGANESE 
MERCURY 
MOLYBDENUM 
NICKEL 
PHOSPHORUS 
POTASSIUM 
SELENIUM 
SILICON 
SILVER 
SOD IUH 
STRONTIUM 
THALLIUM 
TIN 
VANADIUM 
ZINC 

EWOUFR 

. .- 

EW AMERICIUM-241 
CESIUM-137 
GROSS ALPHA 
GROSS ALPHA - DISSOLVED 
GROSS BETA 
GROSS BETA - DISSOLVED 
GROSS GAMMA 
PLUTONIUM-239 
PLUTONIUM-239,240 
RAD I UM-2 2 6 
RAD IUH-2 2 8 
STRONTIUM-89 
S T R O N T I U M-~~,-~~ 
STRONTIUM-89,gO 
STRONTIUM-90 
TRITIUM 
URANIUM, TOTAL 

URANIUM-233,234 
URAN IUM-2 3 5 
URANI UH-2 3 8 

UqZANIUM-233,-234 

= No Difference by Area 

Type: 1 = Parametric 
2 = Non-parametric/unknown dietribution 
3 = Non-parametric/ 50% detection0 

3 YES 
3 NO 
3 YES 
2 YES 
3 YES 
3 YES 
2 YES 
3 NO 
3 YES 
3 YES 
3 YES 
2 YES 
3 YES 
2 NO 
1 YES 
2 YES 
3 YES 
3 NO 
3 YES 
3 
2 YES 
3 YES 
1 YES 
3 YES 
2 YES 
2 YES 
3 YES 
3 NO 
3 YES 
1 NO 

3 NO 
3 
1 YES 
2 
1 YES 
2 
3 
3 .  
3 
2 NO 
3 
3 
2 
2 
3 
2 
2 
2 
2 
1 NO 
2 YES 

0.0039 
0.0855 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0797 
0.0001 
0.0001 
0.0046 
0.0015 
0.0001 
0.2342 
0.0001 
0.0184 
0.0029 
0.1311 
0.0001 

0.0001 
0.0158 
0.0001 
0.0001 ' 
0.0001 * 
0.0002 
0.8654 
0.0008 
0.2561 - 
0.1904 

0:0001 * 

0:Olll ' 
0:0202 

' 
' 

1:oooo ' 

a 

' 
e 

013639 
0.0001 

Media: SS = Stream Sedimente KAR = Unweathered Bedrock 
01 = D i r t  RFA - Rocky Flat0 Alluvium 
SW - Surface Water VFA = Valley Pill Alluvium 
BW = Seep Water WCS = Weathered Clayetone 



TABLE D-6 (continued) 

DATEI 06/23/93 PAGE : 6 
ANOVA SUMHARY 

~ y p e  sig P-Value Pile Name nedia Analyte -- - 
EWOUTU 

EWOUTR 

Ew ALUUINUn 
ANTIUONY 
ARSENIC 
BARIUM 
BERYLLIUU 
CADUIUn 
CALCIUM 
CESIUM 
CHROUIUU 
COBALT 
COPPER 
CYANIDE 
IRON 
LEAD 
LITHIUU 
UAGNESIUM 
UANGANESE 
UERCURY 
MOLY B D E m  
NICKEL 
PHOSPHORUS 
POTASSIUM 
SELENIUU 
SILICON 
SILVER 
SOD IUU 
STRONTIUM 
THALLIUM 
TIN 
VANADIUU 
2 INC 

EW AMERICIUM-241 
CESIUM-13 7 
GROSS ALPHA 
GROSS ALPHA - DISSOLVED 
GROSS ALPHA - SUSPENDED 
GROSS BETA 
GROSS BETA - DISSOLVED 
GROSS BETA - SUSPENDED 
PLUTONIUU-238 
PLUTONIUM-239 
PLUTONIUU-239,240 
RADIUU-226 
RADIUM-228 
STRONTIUU-~~,-~~ 
S T R O N T I U M - ~ ~ , ~ ~  
STRONTIUM-90 
TRITIUM 
URANIUM, TOTAL 
uRANIUM-233,-234 
URANIUM-233,234 
URAN fun-2 3 5 
URANIUU-238 

2 YES 
3 NO 
3 YES 
2 NO 
3 NO 
3 NO 
2 YES 
3 NO 
3 NO 
3 NO 
3 NO 
3 
2 YES 
2 YES 
2 NO 
2 YES 
2 YES 
3 NO 
3 NO 
3 NO 
1 NO 
2 NO 
3 YES 
1 YES 
3 NO 
2 YES 
2 YES 
3 YES 
3 NO 
3 YES 
2 NO 

2 NO 
1 NO 
2 NO 
2 
2 
2 NO 
2 
2 
2 
2 
2 
2 YES 
2 
2 
2 
2 
1 NO 
2 
2 
2 
2 YES 
2 YES 

= No Difference by Area 

T y p e :  1 - Parametric 
2 - Non-parametric/unknon! distribution 
3 = Non-parametric/ SO\ detections 

Media: SS = Stream Sedimente KAR - Unweathered Bedrock 
DI = Dirt RFA = Rocky Flats Alluvium 
SW = Surface Water VFA - Valley Fill Alluvium 
Ew - Seep Water WCS - Weathered Claymtone 

0.0001 
0.4088 
0.0056 
0.1915 
0.9632 
0.7125 
0.0029 
0.3310 
0.3239 
0.8177 
0.1305 

0.0002 
0.3307 
0.0001 
0.0004 
0.0851 
0.9193 
0.8643 
0.4990 
0.4146 
0.0237 
0.0149 
0.7053 
0.0001 
0.0076 
0.0081 
0.8063 
0.0007 - 

c 
0:0001 

-~~~~ 

0.3065 
0.1941 
0.3184 

e 
e 

0:8709 
c 
e 
c 
c 

0:0094 

e 
c 

0:7212 
c 
e 

0:0001 
0.0001 



TABLE D-6 (continued) 

I DATEr 06/23/93 
, 

PAGE t 7 
ANOVA SUMMARY 

~ y p e  Sig P-Value File Namo Media Analyte -- - 
GMOUTX 

GMOUTR a 

e 

KAR ALUMINUM 
ANTIXONY 
ARSENIC 
BARIUX 
BERYLLfUn 
CADXIUX 
CALCIUX 
CESIUX 
CHROXIUn 
COBALT 
COPPER 
IRON 
LEAD 
LITHIUM 
XACNESIUX 
HANCANESE 
MERCURY 
MOLYBDENUM 
NICKEL 
POTASSIUX 
SELENI UM 
SILVER 
SODIUM 
STRONTIUX 
THAUIUX 
TIN 
VANADIUM 
ZINC 

KAR CESIUM-137 
GROSS ALPHA 
GROSS BETA 
PLUTONIUn-239,240 
RADIUM- 2 2 6 
RADIUM-228 
STRONTIUM-89,gO 
TRITIUM 
URANIWX, TOTAL 
URANIUM-233,234 
URANIUM-2 3 5 
URANIUM-238 

= No Difference by Area 

2 
3 
2 
2 
2 
3 
2 
3 
2 
3 
2 
2 
2 
2 
2 
2 
3 
3 
2 
3 
3 
3 
3 
2 -  
3 
3 
2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 '  
2 
2 
2 

Type: 1 = Parametric 
2 = Non-parametric/unknown distribution 
3 = Non-parametric/ < 509 detections 

Xediar SS = Stream Sediment0 KAR = Unweathered Bedrock 01 = D i r t  RFA = Rocky Flato Alluvium 
SW = Surface Water VPA = Valley Pill Alluvium 
EW = Seep Water WCS = Weathered Clayotone 

t 
t 
t 
t 
t 

t 
t 

t 
t 
t 

t 
t 
t 
t 

t 

t 

t 
t 

t 

- *  
t 
t 

t 

4 

t 

t 
t 



DATE: 06/23/93 

GWOUFR KAR 

TABLE D-6 (continued) 

8 PAGE : 
ANOVA SWMXARY 

~ y p .  sig P-Value Analyte -- 
ALUMINUX 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CESIUM 
CHROXIUM 
COBALT 
COPPER 
CYANIDE 
IRON 
LEAD 
LITHIUM 
MAGNESIUM 
MANGANESE 
MERCURY 
MOLY BDENUH 
NICKEL 
PHOSPHORUS 
POTASSIUM 
SELENIUM 
SILICON 
SILVER 
SODIUM 
STRONTIUM 
THALLIUM 
TIN 
VANADIUM 
ZINC 

AMERICIUM-241 
CESIUM- 13 7 
GROSS ALPHA 
GROSS ALPHA - DISSOLVED 
GROSS ALPHA - SUSPENDED 
GROSS BETA 
GROSS BETA - DISSOLVED 
GROSS BETA - SUSPENDED 
PLUTONIUM-239 
RADIUM-226 

STRONTIUM-89,gO 
STRONTIUM-~~,-~~ 

TRITIUM 
URANIUM-233,-234 
URANIUM-233,234 
URANIUM-235 
URANIUM-2 38 

= No Difference by Area 

1 YES 
3 YES 
3 YES 

3 YES 
3 YES 
2 YES 
3 YES 
3 YES 
3 YES 
3 YES 
3 
2 YES 
3 YES 
1 YES 
2 YES 
2 YES 
3 NO 
2 YES 
3 YES 
3 
2 YES 
3 YES 
2 YES 
3 YES 
2 NO 
2 YES 
3 YES 
3 YES 
3 YES 
1 YES 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 NO 
2 
2 
2 
2 
2 
2 YES 
2 NO 

2 YES, 

Type: 1 - Parametric 
2 - Non-parametric/unknown distribution 
3 = Non-parametric/ < 501 detections 

Media: SS Stream Sediments KAR - Unweathered Bedrock 
DI - Dirt RFA = Rocky Plate Alluvium 
SW = Surface Water VFA - Valloy Pill Alluvium 
EW = Seep Water WCS = Weathered Claystone 

0.0011 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 

0.0001 
0.0001 
0.0001 
0.0001 
0.7186 
0.0001 
0.0001 

0:0001 

0.0001 
0.0001 
0.0230 
0.0001 
0.0508 
0.0001 
0.0001 
0.0001 
0.0001 - 
0.0165 :a 

e 
e 
e 
e 

0:2590 
e 
c 
e 

0.0244 
0.7743 



TABLE D-6 (continued) 

. DATE: 06/23/93 ANOVA SUHWARY 
PAGE : 9 

Pile Name Uedia Analyte ~ y p e  s i p  P-Value -- - 
GWOUTM 1 YES 

2 YES 
2 YES 
2 NO 

GWOUTR 

KAR AtUMINun 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUH 
CESIUM 
CHROMIUX 
COBALT 
COPPER 
CYANIDE 
IRON 
LEAD 
LITHIUM 
MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 
NICKEL 
PHOSPHORUS 
POTASSIUM 
SELEN IUM 
SILICON 
SILVER 
SODIUM 
STRONTIUM 
THALLIUM 
TIN 
VANADIUM 
ZINC 

KAR AMERICIUM-241 
CESIUM- 137 
GROSS ALPHA 
GROSS ALPHA - DISSOLVED 
GROSS ALPHA - SUSPENDED 
GROSS BETA 
GROSS BETA - DISSOLVED 
PLUTONIUM-238 
PLUTONIUM-239 
PLUTONIUM-239,240 
RADIUM-226 
STRONTIUM-89,-90 
STRONTIUM-89,90 
STRONTIUM-90 
TRITIUM 
uRANIUM-233,-234 
URANIUM-233,234 
URANIUM-235 
URAN I UM-2 3 8 

3 YES 
3 YES 
2 YES 
3 YES 
2 YES 
3 YES 
2 YES 
3 
1 YES 
1 YES 
2 YES 
2 YES 
1 YES 
3 
2 YES 
3 YES 
2 
2 YES 
3 YES 
1 NO 
3 YES 
2 NO 
2 YES 
3 YES 
3 YES 
1 YES 
1 YES 

2 NO 
2 NO . 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 YES 
2 
2 
2 NO 
2 NO 

0.0100 
0.0003 
0.0002 
0.1196 
0.0001 
0.0009 
0.0004 
0.0001 
0.0004 
0.0010 
0.0055 

0:0156 
0.0028 
0.0003 
0.0001 
0.0015 
0.0 
0.0109 
0.0003 

0: 0001 
0.0001 
0.7285 
0.0010 
0.2155 
0.0001 
0.0001 
0.0001 
0.0004 - 
0.0497 

0.5507 
0.3038 

.. 

.r 

010114 
.r 

0.0572 
0.5528 

- No Difference by Area 
Type: 1 = Parametric 

2 - Non-parametric/unknown distribution 
3 = Non-parametric/ < 50% detections 

Media: SS = Stream Sediments KAR = Unweathered Bedrock DI - Dirt RFA = Rocky Flats Alluvium 
SW E Surface Water VFA = Valley Fill Alluvium 
EW = Seep Water WCS - Weathered Clayetone 

.-  . i  



TABLE D-6 (continued) 

DATE: 06/23/93 PAGE : 10 
ANOVA SUMMARY 

GMOUTM RFA ALUMINUX 
ANTIMONY 
ARSENIC 
BARIUX 
BERYLLIUM 
CADMIUM 
CALCIUX 
CESIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
LITHIUM 
XACNESIUM 
HANGANESE 
MERCURY 
MOLYBDENUM 
NICKEL 
POTASS IUM 
SELENIUM 
SILVER 
SODIUM 
STRCiiTIUM 
THALLIUM 
TIN 
VANADIUM 
ZINC 

GMOUTR RFA AMERICIUM-241 
CESIUM- 13 7 
GROSS ALPHA 
GROSS BETA 
PLUTONIUM-239 
PLUTONIUM-239,240 
RADIUM-226 
RADIUM- 2 2 8 
STRONTIUM-89,-90 
STRONTIUM-89,90 
TRITIUM 
URANIUM, TOTAL 
URANIUM-233,-234 
URANIUM-233,234 
URANIUM-235 
URANIUM-238 

2 
3 
1 
1 
1 
3 
2 
3 -  
2 
3 
2 
2 
2 
2 
2 
1 
3 
2 
2 
1 
3 
3 
3 
3 
3 
3 
2 
2 

2 
2 
1 
2 
2 
2 
2 
1 
2 
2 
2 
2 
2 
2 
2 
2 

= No Difference by Area 

Type: 

Media: 

1 = Parametric 
2 = Non-parametric/unkncnm distribution 
3 = Non-parametric/ < 501 detection. 

SS = Stream Sediment. KAR = Unweathered Bedrock 
DI = D i r t  RFA = Ro ky Flat. Alluvium 
SW = Surface Water VFA = d l e y  Fill Alluvium 
EW = Seep Water WCS = Weathered Claystone 

YES 
NO 
NO 
NO 
YES 
NO 
NO 
YES 
NO 
YES 
NO 
YES 
YES 
YES 
YES 
NO 
NO 
NO 
YES 
NO 
NO 
NO 
YES 
NO 
NO 
NO 
YES 
NO 

YES 
NO 
NO 
NO 

NO 
YES 

NO 

YES 
NO 

0.0067 
0.7522 
0.6045 
0.1392 
0.0007 
0.0687 
0.0724 
0.0153 
0.3479 
0.0244 
0.6059 
0.0094 
0.0226 
0.0046 
0.0116 
0.1757 
0.0554 
0.4636 
0.0143 
0.2357 
0.9309 
0.2909 
0.0031 
0.4547 
0.4021 
0.5417 
0.0063 
0.0751 

0.0032 *' 

0:2086 
0.0001 

0:3203 

0:OltS 
0.3722 



DATE: 06/23/93 

Pile Name Media - 
GWOUFX RPA 

GWOUFR RFA 

TABLE D-6 (continued) 

PAGE : 11 
ANOVA SUHMARY 

Analyte Type s ig  P-Value 
-- 

ALUMINUX 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUX 
CALCIUM 
CESIUM 
CHROMIUM 
COBALT 
COPPER 
CYANIDE 
IRON 
LEAD 
LITHIUM 
MAGNESIUM 
MANGANESE 
KERCURY 
MOLY BDENUM 
NICKEL 
PHOSPHORUS 
POTASSIUM 
SELENIUM 
SILICON 
SILVER 
SODIUM 
STRONTIUM 
THALLIUM 
TIN 
VANADIUM 
ZINC 

AMERICIUM-2 4 1 
CESIUM-137 
GiiOSS--AiPHA 
GROSS ALPHA - DISSOLVED 
GROSS ALPHA - SUSPENDED _. ~~~ 

GROSS BETA 
GROSS BETA - DISSOLVED 
PLUTONIUM-239 
PLUTONIUM-239,240 
RADIUM-22 6 
STRONTIUM-89,-90 
STRONTIUM-89,90 
TRITIUM 
URANIUM-233,-234 
URANIUM-233,234 
URANIUM-2 3 5 
URANIUM- 2 3 8 

2 YES 
3 YES 
3 YES 
1 YES 
3 YES 
3 YES 
2 YES 
3 YES 
3 YES 
3 YES 
3 YES 
3 
2 NO 
3 YES 
1 YES 
2 YES 
1 YES 
3 YES 
3 YES 
3 YES 
3 
2 YES 
3 YES 
1 NO' 
3 YES 
2 YES 
2 YES 
3 YES 
3 YES 
2 YES 
1 YES 

2 
2 
1 YES 
2 
2 
1 NO 
2 
2 
2 
2 
2 
2 .  
2 
2 
2 
2 YES 
2 YES 

= No Difference by Area 

Type: 1 = Parametric 
2 = Non-parametric/unknown diotribution 
3 = Non-parametric/ < 509 detection8 

Media: SS = Stream Sediments KAR = Unweathered Bedrock DI = Dirt RFA = Rocky Plats Alluvium 
SW = Surface Water VFA = Valley Pill Alluvium 
EW = Seep Water WCS = Weathered Clayetone 

0.0004 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0183 
0.0001 
0.0001 

0 :  1736 
0.0001 
0.0001 
0.0001 
0.0001 
0.0205 
0.0001 
0.0001 

0.0001 
0.3533 
0.0004 
0.0001 
0.0001 
0.0001 
0.0001 

0: 0001 

e 

e 
e 

t 
e 
t 

c 

c 

e 

e 

c 

c 

0.0003 - 
0.0003 

t 
c 

010496 

0:0792 

c 
c 

c 

c 
c 

e 
c 
c 

0:oOol 
0.0001 



TABLE D-6 (continued) 

DATE: 06/23/93 PAGE : 12 
ANOVA SDHPIARY 

Pile Name Media Analyte -- - 
GWOUTM RFA ALUMINUX 

ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 

CESIUM 
cALcIun 

cmonIun 
COBALT 
COPPER 
CYANIDE 
IRON 
LEAD 
LITHIUM 
MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 
NICKEL 
PHOSPHORUS 
POTASSIUM 
SELENIUM 
SILICON 
SILVER 
SODIUM 
STRONT IUM 
THALLIUM 
TIN 
VANADIUM 
ZINC 

CWOUTR RF'A AMERICIUM-241 
CESIUM- 13 7 
GROSS ALPHA 
GROSS ALPHA - DISSOLVED 
GROSS ALPHA - SUSPENDED 
GROSS BETA 
GROSS BETA - DISSOLVED 
GROSS BETA - SUSPENDED 
PLUTONIUM-238 
PLUTONIUM-239 
PLUTONIUM-239,240 
RADIUM-226 
STRONTIUM-89,-90 
STRONTIUM-89,90 
STRONTIUM-90 
TRITIUM 
URANIUM-233,-234 
URANIUM-233,234 
URANIUM- 2 3 5 
URANI UM-2 3 8 

- No Difference by Area 
Type:  1 = Parametric 

2 = Non-parametric/unknown distribution 
3 = Non-parametric/ < 50% detections 

Type s ig  P-Value 

1 NO 
3 YES 
3 YES 
2 YES 
3 YES 
3 YES 
1 YES 
3 YES 
1 NO 
3 YES 
2 YES 
3 
2 NO 
1 NO 
2 YES 
2 YES 
2 YES 
3 NO 
3 YES 
3 YES 
2 
2 YES 
3 YES 
1 NO 
3 YES 
2 YES 
1 YES 
3 YES 
3 YES 
1 NO 
1 YES 

2 NO , 

2 YES : 

1 YES 
2 
2 
1 YES 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 NO 
2 
2 
2 YES 
2 YES 

Media: SS = Stream Sediments KAR = Unweathered Bedrock 
DI = Dirt RFA = Rocky Plate Alluvium 
SW - Surface Water VFA = Valley Pill Alluvium 
EW = Seep Water WCS = Weathered Clayotone 

0.1761 
0.0002 
0.0032 
0.0027 
0.0001 
0.0001 
0.0001 
0.0001 
0.3076 
0.0026 
0.0214 

0: 1703 
0.0800 
0.0003 
0.0001 
0.0025 
0.5091 
0.0001 
0.0202 

0.0001 
0.5653 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 

0: 0001 

::E - e 
0.5733 
0.0242 
0.0001 

a 

0:oOol 
a 

a 
a 
a 
a 

0:2295 

010263 
0.0040 



I 
TABLE D-6 (continued) 

DATE: 06/23/93 ANOVA SUMMARY 
PAGE : 13 

F i l e  Name Media Analyte Type S i 9  P-Value - -- 
SSOUTM ss ALUMINUn 

ANTIMONY 
ARSENIC 
BARIWU 
BERY U I WU 
CADMIUM 
CALCIUM 
CESIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 

SSOUTR 

LEAD 
LITHIUM 
MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 
NICKEL 
POTASSIUM 
SELENIUM 
SILICON 
SILVER 
SODIUM 
STRONTIUM 
THALLIUM 
TIN 
VANAD IUM 
ZINC 

SS AMERICIUM-241 
CES IUM- 13 7 
GROSS ALPHA 
GROSS BETA 
PLUTONIUM-238 
PLUTONIUM-239 
PLUTONIUM-239,240 
RAD IUM-2 2 6 
RAD IUM-2 2 8 

STRONTIUM-89,gO 
TRITIUM 
URANIUM, TOTAL 
URANIUM-233,-234 
URANIUM-233,234 
URANIUM-235 
URANIUM-238 

S T R O N T I U M - ~ ~ , - ~ ~  

2 YES 
3 NO 
1 YES 
1 YES 
2 YES 
3 NO 
1 YES 
3 NO 
2 YES 
1 YES 
2 YES 
2 YES 
1 YES 
2 YES 
1 YES 
1 NO 
3 NO 
3 YES 
1 YES 
1 YES 
3 YES 
1 NO 
3 YES 
1 YES 
1 YES 
3 YES 
3 NO 
2 YES 
1 YES 

2 YES 
2 NO 
2 NO 
1 NO 
2 
2 
2 
1 .NO 
1 NO 
2 
2 
1 NO 
2 
2 
2 
2 YES 
1 NO 

- No Difference by Area 
Type:  1 - Parametric 

2 = Non-parametric/unknOun dietribution 
3 = Non-parametric/ < 509 detections 

Media: SS = Stream Sediment. KAR = Unweathered Bedrock 
DI = Dirt RFA = Rocky Plats Alluvium 
SW = Surface Water W A  = Valley Fill Alluvium 
EW = Seep Water WCS - Weathered Claystone 

0.0005 
0.1067 
0.0021 
0.0001 
0.0498 
0.1334 
0.0001 
0.5249 
0.0005 
0.0025 
0.0011 
0.0004 
0.0001 
0.0281 
0.0001 
0.1003 
0.7444 
0.0308 
0.0004 
0.0004 
0.0002 
0.0751 
0.0019 
0.0039 
0.0003 
0.0138 
0.2644 
0.0002 
0.0050 

0.0394 
0:3848 
0.9126 
0.3036 

. 

0.3476 
0.2288 

c 
o:l080 

o:o22e 
0.2665 



DATE: 06/23/93 

File Name 

SWOUFX 

SWOUFR 

TABLE D-6 (continued) 

PAGE : 14 
ANOVA SUMMARY 

Media Analyte - 
sw ALUMINUn 

ANTIMONY 
ARSENIC 
BARIUM 
BERY LL I UM 
CADMIUM 
CALCIUM 
CESIUM 
CHROMIUM 
COBALT 
COPPER 
CYANIDE 
IRON 
LEAD 
LITHIUM 
MAGNESIUM 
HANGANESE 
XERCURY 
MOLY BDEN'UM 
NICKEL 
PHOSPHORUS 
POTASSIUM 
SELENIUM 
SILICON 
SILVER 
SODIUM 
STRONTIUM 
THALLIUM 
TIN 
VANADIUM 
ZINC 

SW AMERICIUM-241 
CES I UM- 13 7 
CROSS ALPHA 
GROSS ALPHA - DISSOLVED 
GROSS BETA 
GROSS BETA - DISSOLVED 
GROSS GAMMA 
PLUTONIUM-239 
PLUTONIUM-239,240 
RADIUM-226 
RAD IUM-2 2 8 
STRONTIUM-89 
STRONTIUM-89,-90 
STRONTIUM-89,90 
STRONTIUM-90 
TRITIUM 
URANIUM, TOTAL 
URANIUM-233,-234 
URANIUM-233,234 
URANIUM-2 3 5 
URANIUM-238 

Type Sig P-Value 
7- 

3 YES 
3 YES 
3 YES 
2 YES 
3 YES 
3 YES 
2 YES 
3 NO 
3 YES 
3 YES 
3 YES 
3 
2 YES 
3 YES 
2 YES 
2 YES 
1 NO 
3 NO 
3 NO 
3 YES 
2 
2 YES 
3 YES 
2 NO 
3 YES 
2 YES 
2 YES 
3 YES 
3 NO 
3 YES 
1 NO 

3 NO 
3 NO 
2 YES 
2 
2 YES 
2 
3 
3 
3 
3 NO 
3 NO 
3 
2 
2 
3 
3 
2 
2 
2 
3 NO 
2 YES 

= No Difference by Area 

Type: 1 - Parametric 
2 = Non-parametric/unknown distribution 
3 - Non-parametric/ < 50% detections 

Media: SS - Stream Sediments KAR = Unweathered Bedrock 
DI = Dirt RFA - Rocky Plats Alluvium 
SW - Surface Water W A  - Valley Pill Alluvium 
EW - Seep Wator WCS = Weathered Claymtono 

0.0232 
0.0002" 
0.0001 
0.0001 
0.0055 
0.0028 
0.0001 
0.0597 
0.0001 
0.0001 
0.0021 

0.0001 
0.0314 
0.0001 * 
0.1112 
0.1835 
0.0593 
0.0001 

0.0001 
0.5344 
0.OOOi 
0.0001 
0.0001 
0.0001 
0.2156 
0.0001 - 

t 

0:0001 

t 

0:0001 

0.0605 

0.4637 *@ 
0.1700 
0.0001 

o:o021 
t 

t 
t 
t 
t 

0:7987 
0.8309 

t 
t 

t 
t 
t 

0:3255 
0.0001 



TABLE D-6 (continued) 

DATE: 06/23/93 PAGE : 15 
ANOVA SUMMARY 

Pile Name Media Analyte ~ y p a  sig P-Value 
-- - 

SWOUTM 

SWOUTR 

SW 9COBALT 
ALUMINUX 

sw 

ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CESIUM 
CHROMIUM 
COBALT 
COPPER 
CYANIDE 
IRON 
LEAD 
LITHIUM 
MAGNESIUM 
HANGANESE 
MERCURY 
MOLY B D E m  
NICKEL 
PHOSPHORUS 
POTASSIUM 
SELENIUM 
SILICON 
SILVER 
SODIUM 
STRONTIUM 
THALLIUM 
TIN 
VANADIUM 
2 INC 

AMERICIUM-24 1 
CESIUM-137 
GROSS ALPHA 
GROSS ALPHA - DISSOLVED 
GROSS ALPHA - SUSPENDED 
GROSS BETA 
GROSS BETA - DISSOLVED 
GROSS BETA - SUSPENDED 
PLUTONIUM-239 
PLUTONIUM-239,240 
RADIUM- 2 2 6 

STRONTIUM-89 , 90 
STRONTIUM-90 
TRITIUM 
URANIUM, TOTAL 
URANIUM-233,-234 
URANIUM-233,234 
URANIUM-2 3 5 
URANIUM-238 

sTRONTIUM-~~,-~O 

= NO Difference by Area 

3 
1 NO 
3 YES 
3 YES 
2 YES 
3 YES 
3 YES 
2 YES 
3 YES 
3 YES 
3 YES 
3 YES 
3 
1 NO 
3 YES 
2 YES 
2 YES 
1 YES 
3 NO 
3 YES 
3 YES 
1 YES 
2 YES 
3 YES 
2 NO 
3 YES 
2 YES 
2 YES 
3 YES 
3 YES 
3 YES 
1 NO 

2 YES 
2 YES 
2 YES 
2 
2 
2 NO 
2 
2 
2 
2 
1 YES 
2 
2 
2 
2 NO 
2 
2 
2 
2 YES 
2 YES 

010879 : 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0003 
0.0001 
0.0001 

0.0895 
0.0001 
0.0001 
0.0001 
0.0390 
0.3014 
0.0001 
0.0001 
0.0103 
0.0001 
0.0001 
0.0302 
0.0001 
0.0001 
0.0001 
0.0001 
0.0081 - 
0.0002 
0.2439 

0.0023 
0.0366 
0.0060 

010604 

0:0039 

0:2396 

0:0001 
0.0001 

Type: 1 = Parametric 
2 = Non-parametric/unknown distribution 
3 - Non-parametric/ 501 detection0 

Media: SS = Stream Sediments KAR Unweathered Bedrock 
DI = Dirt RFA = Rocky Plate Alluvium 
SW = Surface Water VFA = Valley Pill Alluvium 
EW = Seep Water WCS = Weathered Claystone 



DATE: 06/23/93 

File Name Media - 
GMOUTM W A  

GMOUTR VFA 

TABLE D-6 (continued) 

ANOVA SUHMARY 
PAGE : 16 

. 
Analyte Type Sig P-Value -- 
ALUMINUX 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUX 
CALCIUM 
CESIUM 
CHROMIUM 

IRON 
LEAD 
LITHIUM 
MAGNESIUM 
MANGANESE 
KERCURY 
HOLY BDENUX 
NICKEL 
POTAS S I UM 
SELENIUM 
SILVER 
SODIUM 
STRONTIUM 
THALLIUM 
TIN 
VANADIUM 
ZINC 

AXERICIUM-241 
CES IUM-13 7 
GROSS ALPHA 
GROSS BETA 
PLUTONIUM-239 
RADIUM-226 
RAD IUM-2 28 
STRONTIUM-89,-90 
TRITIUM 
URANIUM-233,-234 
URANIUM- 2 3 5 
URANIUM- 2 3 8 

2 
2 
2 
2 
2 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
2 
2 
2 
2 
3 
2 
2 - .  
3 
3 
2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

= No Difference by Area 

Type: 1 = Parametric 
2 = Non-parametric/unhm distribution 
3 - Non-parametric/ < SO1 detection6 

Media: SS = Stream Sediments KAR = Unweathered Bedrock DI = Dirt RFA = Rocky Plate Alluvium 
SW = Surface Water VFA = Valley Pill Alluvium 
Hw = Seep Water WCS = Weathered Claymtone 



TABLE D-6 (continued) 

DATE: 06/23/93 PAGE : 17 
ANOVA SUMXARY 

Media Analyte ~ y p e  s ig  P-Value - Pile Nanm -- 7 

GWOUFX 

GWOUFR 

VPA ALUMINUX 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CESIUM 
CHROMIDn 
COBALT 
COPPER 
CYANIDE 
IRON 
LEAD 
LITHIUM 
MAGNESIUM 
UANGANESE 
MERCURY 
MOLYBDENUM 
NICKEL 
PHOSPHORUS 
POTASSIUM 
SELENIUM 
SILICON 
SILVER 
SODIUM 
STRONTIUM 
THALLIUM 
TIN 
VANADIUM 
ZINC 

VFA AMERICIUM-241 
CESIUM-137 
GROSS ALPHA 
GROSS ALPHA - DISSOLVED 
GROSS ALPHA - SUSPENDED 
GROSS BETA 
GROSS BETA - DISSOLVED 
GROSS BETA - SUSPENDED 
PLUTONIUM-239 
RAD IUM-2 2 6 
STRONTIUM-89,-90 
STRONTIUM-89,90 
TRITIUM 
URANIUM-233,-234 
URANIUM-233,234 
URANIUM-235 
URAN IUM-2 3 8 

= No Difference by Area 

Type: 1 = Parametric 
2 - Non-parametric/unknown distribution 
3 = Non-parametric/ 508 detectione 

1 NO 
3 YES 
3 YES 
1 YES 
3 YES 
3 YES 
2 YES 
3 NO 
3 YES 
3 YES 
3 YES 
3 
1 YES 
3 YES 
1 YES 
2 YES 
2 YES 
3 YES 
3 YES 
3 YES 
3 
1 YES 
3 NO 
1 NO 
3 YES 
2 NO 
2 YES 
3 YES 
3 YES 
1 NO 
1 NO 

2 
2 

2 
2 
2 
2 
1 YES 
2 
2 
2 
2 
2 
2 NO 
2 NO 

0.6213 
0.0039 
0.0001 
0.0325 
0.0001 
0.0001 
0.0001 
0.1825 
0.0406 
0.0001 
0.0092 

0.0001 
0.0244 
0.0004 
0.0001 
0.0024 
0.0031 
0.0003 

0 :  0140 
0.0714 
0.5197 
0.0075 
0.2189 
0.0002 
0.0001 
0.0014 
0.2794 * 
0.2063 

0:0001 

0:0208 

011321 
0.4361 

Media: SS = Stream Sediments KAR = Unweathered Bedrock 
DI = Dirt RFA - Rocky Plats Alluvium 
SW = Surfaca Water VPA - Valley P i l l  Alluvium 
EW = Seep Water WCS = Weathered Claystone 

.... 



DATE: 06/23/93 

File Name Media 

GWOUTM VFA 
- 

GWOUTR VFA 

TABLE D-6 (continued) 
PAGE : 18 

ANOVA SUMMARY 

~ y p e  Sig P-Value Analyte -- 
ALUXINUH 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CESIUM 
CHROMIUM 
COBALT 
COPPER 
CYANIDE 
IRON 
LEAD 
LITHIUM 
MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 
NICKEL 
POTASSIUM 
SELENIUM 
SILICON 
SILVER 
SODIUM 
STRONT I Vn 
THAUIUM 
TIN 
VANADIUM 
2 INC 

AMERICIUM-241 
CESIUM-137 
GROSS ALPHA 
GROSS ALPHA - DISSOLVED 
GROSS ALPHA - SUSPENDED 
GROSS BETA 
GROSS BETA - DISSOLVED 
PLUTONIUM-238 
PLUTONIUM-239 
PLUTONIUM-239,240 
RADIUM-22 6 
STRONTIUM-89,-90 
STRONTIUM-89,90 
STRONTIUM-90 
TRITIUM 
URANIUM-233,-234 
URANIUM-233,234 
URANIUM-2 3 5 
URAN IUM- 2 3 8 

1 NO 
3 YES 
3 YES 
1 NO 
3 YES 
3 YES 
1 NO 
3 YES 
2 NO 
3 YES 
1 YES 
3 
2 NO 
1 YES 
2 NO 
1 NO 
1 YES 
3 NO 
3 YES 
2 NO 
1 YES 
3 NO 
2 YES 
3 YES 
2 NO 
1 NO 
3 YES 
3 YES 
2 NO 
1 NO 

2 NO 
1 NO 
1 NO 
2 
2 
1 NO 
2 
2 
2 
2 
2 
2 
2 
2 
2 NO 
2 
2 
2 NO 
2 NO 

+ = No Difference by Area 

Type: 1 = Parametric 
2 = Non-parametric/unknown dietribution 
3 = Non-parametric/ < 509 detectione 

Media: SS = Stream Sediment8 KAR = Unweathered Bedrock 
DI = Dirt R?A = Rocky Plate Alluvium 
SW = Surface Water VFA = Valley Pill Alluvium 
Hw = Seep Water WCS = Weathered Clayotone 

0.0619 
0.0019 
0.0001 
0.0945 
0.0001 
0.0303 
0.4478 
0.0005 
0.7795 
0.0007 
0.0293 

0: 0920 
0.0298 
0.2620 
0.2889 
0.0033 
0.0578 
0.0004 
0.1451 
0.0250 
0.1295 
0.0343 
0.0003 
0.5607 
0.5199 
0.0001 
0.0019 
0.7195 
0.1472 - 

a 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 

+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 

0.1951 
0.7100 :@ 
0.6287 + 

+ 
+ 

0:6520 + 

+ 
+ 

+ 
+ 
+ .. 

0:1187 + 

+ 
+ 

0: 1012 
0.5734 + 



TABLE D-6 (continued) 

DATE: 06/23/93 PAGE : 19 _. 
ANOVA SUHHARY 

Typo s ig  P-Value File N a m  uedia Analyto -- - 
GMOUTX wcs ALUnIHUn 

ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADUIUM 
CALCIun 
CESIUM 

COBALT 
COPPER 
IRON 
LEAD 

CHROnIUU . 

LITHIUM 
MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 
NICKEL 
POTASSIUM 
SELENIUM 
SILICON 
SILVER 

GMOUTR 

SODIUM 
STRONTIUM 
THALLIUU 
TIN 
VANADIUM 
ZINC 

WCS AMERICIUM-241 
CES IUM- 13 7 
GROSS ALPHA 
GROSS BETA 
PLUTONIUM-239 
PLUTONIUM-239,240 
RADIUM- 2 2 6 
RADIUM-228 
STRONTIUM-89,-90 
STRONTIUM-89,90 
TRITIUM 
URANIUMl TOTAL 
URANfUM-233,-234 
URANIUU-2331234 
URAN IUU-2 3 5 
URANIUM-238 
URANIW-238 

1 NO 
1 YES 
1 YES 
1 NO 
1 YES 
3 YES 
2 NO 
3 YES 
2 
2 NO 
1 NO 
1 NO 
2 NO 
1 NO 
2 NO 
1 NO 
3 YES 
3 
2 
1 NO 
3 NO 
2 
3 NO 
2 
1 NO 
3 NO 
3 
2 
1 NO 

2 
2 NO 
2 NO 
2 NO 
2 
2 
2 NO 
2 NO 
2 '  
2 
2 NO 
2 
2 
2 
2 NO 
2 NO 
2 NO 

0.9237 
0.0064 
0.0016 
0.2784 
0.0001 
0.0013 
0.8828 
0.0001 

0.8828 
0.5860 
0.9871 
0.9647 
0.1121 
0.7738 
0.2928 
0.0078 

015248 
0.2921 

018269 

019843 * 
0.1582 

0:2980 

0::2885 
0.0584 
0.1947 

0:1796 
0.4774 

0:5353 

z 

- 

z 
z 

0:4579 
0.4831 
0.4831 

= No Difference by Area 

Typetr 1 = Parametric 
2 = Non-parametric/unknown distribution 
3 = Non-parametric/ < 50% detections 

nediar SS = Stream Sediments KAR = Unweathered Bedrock 
D I  = D i r t  RFA = Rocky Plats Alluvium 
SW = Surface Water VFA = Valley Pill Alluvium 
EW - Seep Water W C S  = Weathered Claystone 



TABLE D-6 (continued) 

DATE8 06/23/93 

Fflo Naaw Xedia 

GWOUFX WCS 
7 

GWOUFR wcs 

PAGE : 20 
ANOVA SUMMARY 

~ y p e  Sig P-Valuo Analyt. -- 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIW 
BERYLLJUM 
CADMIW 
CALCIW 
CESIUM 
CHROXIUM 
COBALT 
COPPER 
IRON 
LEAD 
LITHIUM 
MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 
NICKEL 
PHOSPHORUS 
POTASSIUM 
SELEN IUX 
SILICON 
SILVER 
SODIUM 
STRONTIUM 
THAUIUM 
TIN 
VANADIUM 
ZINC 

CES IUX-137 
GROSS ALPHA 
GROSS ALPHA - DISSOLVED 
CROSS ALPHA - SUSPENDED _. -~~ 
GROSS BETA 
GROSS BETA - DISSOLVED 
GROSS BETA - SUSPENDED 
PLUTONIUM-239 
RADIUM-226 
STRONT1UX-89r-90 
STRONTIUM-89,90 
TRITIUX 
URANIW-233,-234 
URAN1UM-233r234 
URANIUM-235 
URANIUM-238 

- No Difference by Area 

2 
1 
3 
2 
3 
3 
2 
3 
2 
3 
3 
2 
3 
2 
2 
2 
3 
1 
3 
3 
2 
2 
1 
3 
2 
2 
3 
2 
2 
1 

YES 
YES 
YES 
NO. 
YES 
YES 
NO 
NO 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
NO 
YES 
YES 

YES 
YES 
NO 
YES 
YES 
YES 
YES 
YES 
YES 
NO 

2 
2 
2 
2 
2 
2 
2 
2 
1 
2 
2 
2 
2 
2 
2 
2 

Type:  1 - Parametric 
2 = Non-parametric/unknown distribution 
3 - Non-parametric/ < 50% detection. 

Media: SS - Stream Sediment8 KAR - Unweathered Bedrock 
D f  = D i r t  RFA - Rocky Plate Alluvium 
SW = Surfaco Water VFA - Valley Fill Alluvium 
EW - Seep Watmr W C S  - Weathered Clay8tonm 

NO 

YES 
YES 

0.0073 
0.0002 
0.0019 
0.8089 
0.0001 
0.0001 
0.0591 
0.0995 
0.0001 
0.0001 
0.0403 
0.0293 
0.0001 
0.0001 
0.0011 
0.0098 
0.0584 
0.0059 
0.0001 

0.0001 
0.2693 
0.0008 
0.0001 
0.0045 
0.0001 
0.0001 
0.0001 
0.8993 - *  

t 

0: 0001 

e 
t 
e 
e 
e 

010871 
e 
e 
e 
e 

0:0006 
0.0003 

.I .-. - 

a 



TABLE 0-6 (continued) 1 ,  
e 

DATE: 06/23/93 
ANOVA SUHI(ARY 

PAGE : 21 

Pile Nanu Media Analyte TYPO sig P-Value -- - 
GWOUTM wcs ALUMINUX 

ANTIMONY 
ARSENIC 
EARIUn 
BERYLLIUM 
CADMIUM 

CHROMIUn 
COBALT 
COPPER 
CYANIDE 
IRON 
LEAD 
LITHIUM 
MAGNESIUM 
HANGANESE 
KERCURY 
MOLY BDENUn 
NICKEL 
POTASSIUM 

GWOUTR 

GROSS ALPHA 
GROSS ALPHA - DISSOLVED 
GROSS ALPHA - SUSPENDED 
GROSS BETA 
GROSS BETA - DISSOLVED 
GROSS BETA - SUSPENDED 
PLUTONIUM-239 
PLUTONIUM-239,240 
RAD I UM-2 2 6 
STRONTIUM-89,-90 
STRONTIUM-89,gO 
STRONTIUM-90 
TRITIUM 
URANI.UPI-233,-234 
URANIUM-233 p 234 
URANIUM- 2 3 5 
URANIUM-238 

SELENIUM 
SILICON 
SILVER 
SODIUM 
S TRONT IUM 
THALLIUM 
TIN 
VANADIUM 
ZINC 

WCS AMERICIUM-241 
CESIUM-137 

- No Difference by Area 
1 
2 
3 

2 YES 
3 YES 
2 YES 
1 NO 
3 YES 
2 YES 
1 YES 
3 YES 
1 YES 
2 YES 
1 YES 
3 
2 YES 
2 YES 
2 YES 
1 YES 
1 YES 
3 
2 YES 
1 YES 
2 YES 
2 YES 
1 NO 
3 YES 
1 YES 
1 YES 
3 YES 
3 YES 
2 YES 
2 YES 

2 NO 
1 NO 
1 NO '_ 

2 
2 
1 NO 
2 
2 
2 
2 
2 
2 
2 
2 
1 NO 
2 
2 
1 NO 
1 NO 

0.0013 
0.0023 
0.0431 
0.1079 
0.0001 
0.0001 
0.0011 
0.0002 
0.0001 
0.0002 
0.0001 

0 :  0007 
0.0264 
0.0001 
0.0001 
0.0005 
0.0 c 
0.0093 
0.0001 
0.0007 
0.0001 
0.0953 
0.0001 
0.0001 
0.0001 *, 
0.0001 
0.0027 
0.0007 
0.0007 - 
0.3656' 
0.4439 
0.8116 

014162 

c 

e 
e 

e 
c 
e 

0:123S 

0 :  4167 
0.7038 

c 

Medi8: SS = Stream SedFmente KAR = Unweathered Bedrock 
DI = D i r t  RFA = Rocky Plate Alluvium 
SW = Surface Water W A  = Valley Pill Alluvium 
EW - Seep Water WCS = Weathered Claymtone 

-. . 



Analyte 

Table D-7 
Rocky Fiats Piant OU1 

Summary of Background Comparison 
Inorganic Analytes in Groundwater 

% Data 
> UTL 

(1) 

Difference 
per ANOVA? 

( Y N  
(2) 

Potential Contaminant? 

No Yes 
(3) (4) 

SpatiaUTemporaUOther 
(See Text) 

~ ~~~ 

Magnitude of UTL exceedances are small. Spatial 
distribution does not indicate the presence of obvious 
concentration gradients indicative of either an on-site or off- 
site (concentrations increasing towards OU1 boundaries) 
source. No evidence of a mobile plume in the filtered 
fraction. 

Based on ANOVA results, elevated in deep bedrock but not 
in overlying colluvial groundwater which is not indicative of 
waste disposal related contamination. 

At IHSS 119.2, elevated in deep bedrock but not in 
overlying colluvial groundwater which is not indicative of 
waste disposal. related contamination. In other areas of OU 1, 
spatial distribution of total and dissolved concentrations in 
duviaVcolluvial groundwater does not indicate the presence 
of an obvious concentration gradient indicative of either an 
on-site or off-site (concentration increasing towards OU 1 
boundaries) source. 

ou 1 
Contaminant 

? 
W N )  

N 

N 

N 

Page 1 of 18 



c 
96 Data 
> UTL 

(1 1 

Difference 
per ANOVA? 
w w  

(2) 

Table D-7 (Continued) 
Rocky Flats Plant OU1 

Summary of Background Comparison 
Inorganic Analytes in Groundwater 

COL 

VFA 

wcs 
KAR 

Beryllium RFA 

COL 

VFA 

~~ 

Barium RFA I 0 I - 

6 Yes 

0 - 
0 

0 

0 

0 

0 - 

- 

- 

- 

- 

KAR 

Cadmium RFA 

COL 

VFA 

wcs 
KAR 

wcs I 0 1 - 
- 0 

0 

0 

0 - 
0 

0 

- 

- 

- 

- 

Potential ( 

No 
(3) 

X 

X 

itaminant? __I 
Yes 
(4) 

X 

SpatiaYTempordOther 
(See Text) 

Only 2 exceedances of the UTL. One exceedance is in a 
well where other data over time show considerably smaller 
concentrations. The other exceedance is in a well where 
there is only one observation but the UTL is just exceeded. 

ou 1 
Contaminant 

1 
CIW 

n 1 , , n  



Table D-7 (Continued) 
Rocky Flats Plant OU1 

Summary of Background Comparison 
Inorganic Analytes in Groundwater 

COL 

VFA 

II I I I 

- 0 

0 - 

II 

wcs 

Potential Contaminant? I 

67 YeS 

Difference 1 Anal@ 1 ’” I 1 
Calcium RFA 60 Yes 

K A R I  38 Yes I 
I 

cg&g\au 1 \fi-ri\tbld7. jun 

Yes 
(4) 

X 

SpatiaYTemporaYOther 
(See Text) 

At IHSS 119.1, elevated in deep bedrock but not in 
overlying colluvial groundwater which is not indicative of 
waste disposal related contamination. In other areas of OU1, 
spatial distribution in alluviaYcolluvial groundwater does not 
indicate an obvious concentration gradient indicative of 
either and on-site or off-site (concentrations increasing 
towards OU 1 boundaries) source. 

Not applicable. 

Not applicable. 



Analyte 

Cobalt RFA 

COL 

VFA I 0 

96 Data 
> UTL 

(1) 

0 

0 

wcs I 0 

KAR 

copper RFA 

COL 

VFA 

wcs 
KAR 

Iron RFA 

0 

0 

3 

0 

0 

0 

0 

COL I 6 

KAR 

VFA I 0 

0 

WCS I 13 

Ta le D-7 (Continued) 
Rocky Flats Plant OU1 

Summary of Background Comparison 
Inorganic Analytes in Groundwater 

Difference 
per ANOVA? 

C ( N  
(2) 

I Potential cintaminant? 

No 
(3) 

Yes 
(4) 

X 

SpatialITempordOther 
(See Text) 

Not applicable. 

Only one exceedance of the UTL in a well where there is 
only one observation, and there is no evidence of a 
concentration gradient in the total or filtered Eraction in the 
vicinity of this well. 

Elevated in deep bedrock but not in overlying colluvial 
groundwater which is not indicative of waste disposal related 
contamination. 

ou 1 
Contaminant 

? 
C(w 

N 

N 

N 



Lead RFA 

COL 

10 No 

35 No 

VFA - 0 

wcs 
KAR 

53 Yes 

46 YeS 

Magnesium RFA 

COL 

100 Yes 

- 0 

Table D-7 (Continued) 
Rocky Flats Plant OU1 

Summary of Background Comparison 
Inorganic Analytes in Groundwater 

I I Potential Contaminant? 

ow 1 
Contaminant 

7 
( Y W  

Difference 
per ANOVA? 

( Y w  
(2) 

SpatiaYTemporaYOther 
(See Text) 

% Data 
> UTL 

(1 1 
Yes 
(4) 

Elevated in deep bedrock but not in overlying colluvial 
groundwater which is not indicative of RFP related 
contamination. 

X N 

Lithium RFA I 10 Yes I Largely elevated in deep bedrock but not in overlying 
colluvial groundwater which is not indicative of waste 
disposal related contamination, and there is no evidence of a 
concentration gradient in the alluvialkolluvial system where 
UTL exceedances are isolated occurrences. 

COL I 0 

VFA I 0 - I  X N 

WCS I 60 Yes I 
KAR I 38 Yes I 

At IHSS 119.1, elevated in deep bedrock but not in 
overlying colluvial groundwater which is not indicative of 
waste disposal related contamination. In other areas of Owl, 
spatial distribution in alluviaVcolluvial groundwater does not 
indicate of a concentration gradient. 

N VFA I 0 - I  X 

WCS I 67 Yes I 
KAR I 54 Yes I 

eg&g\ou 1 \rfi-ri\tbld7. jun Page 5 of 18 



Table D-7 (Continued) 
Rocky Flats Plant OU1 

Summary of Background Comparison 
Inorganic Analytes in Groundwater 

96 Data 
> UTL 

(1 1 

Potential Contaminant? 

Difference 
per ANOVA? 

C I N  No 
(2) (3) 

SpatiaUTemporaVOther 
(See Text) 

Low frequency of UTL Occurrences and no defined 
concentration gradient is apparent. 

II COL I 15 I No I 

ou 1 
Contaminant 

? 
( Y N  

II VFA I 0 I - I x  

Manganese RFA 

COL 

VFA 

wcs 
KAR 

Mercury RFA 

- 0 

9 Yes 

22 Yes 

13 Yes 

0 

0 

- 

- 

Molybdenum RFA 

COL 

Yes 
(4) 

- 0 

0 - 

X 

wcs 
KAR 

- 0 

0 - 

Not applicable. 

N 

a . '  
cg&g\g\ou 1 \rfi-ri\tbl-b].jun Page6 of I8 



Selenium RFA 

COL 

- 0 

36 Yes 

Table D-7 (Continued) 
Rocky Flats Plant OU1 

Summary of Background Comparison 
Inorganic Analytes in Groundwater 

Potential Contaminant? 

Difference 
per ANOVA? 

CnN)  
(2) 

ou 1 
Contaminant 

7 
CnN) 

96 Data 
> UTL 

(1) 

SpatiaVTemporaYOther 
(See Text) No 

(3) 
Yes 
(4) 

0 Not applicable. Nickel RFA 

COL 0 

X N - VFA 0 

wcs 0 - 

KAR I 0 

At IHSS 119.1, elevated in deep bedrock but not in 
overlying colluvial groundwater which is not indicative of 
wasti disposal related contamination. In other  area^ of OU1, 
spatial distribution of concentrations in alluvialkolluvial 
groundwater does not indicate either an on-site or off-site 
source. 

N 
COL I 6 I Yes 

VFA I 0 
X 

WCS I 60 I Yes 

Retained as a groundwater contaminant. 

X VFA I 0 Y 

wcs I 53 YeS 

KAR I 38 Yes 

Page 7 of 18 



96 Data 
Analyte > UTL 

(1) 

silicon RFA 20 

Table D-7 (Continued) 
Rocky Flats Plant OU1 

Summary of Background Comparison 
Inorganic Analytes in Groundwater 

Difference 
per ANOVA? 

C(/N) 
(2) 

No 

ir COL I 33 I Yes 

VFA 

wcs 

II 

11 No 

67 Yes 

VFA I 

Silver 

VFA 

II wcs I 0 I - 1 
COL - 

Potential Contaminant? 

No 
(3) 

X 

Yes 
(4) 

X 

X 

SpatiaYTemporaUOther 
(See Text) 

Spatial distribution of total and dissolved concentrations in 
duviallcolluvial groundwater does not indicate the presence 
of a concentration gradient indicative of either an on-site or 
off-site source. 

Not applicable. 

At IHSS 119.1, elevated in deep bedrock but not in 
overlying colluvial groundwater which is not indicative of 
waste disposal related contamination. In other areas of OU1, 
spatial distribution in alluvidcolluvial groundwater does not 
indicate the piesence of a concentration gradient indicative 
of either an on-site or off-site source. 

ou 1 
Contaminant 

? 
CnN) 

N 

N 

Y 
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0 

I 

a 

I I 

Table D-7 (Continued) 
Rocky Flats Plant OU1 

Summary of Background Comparison 
Inorganic Analytes in Groundwater 

X 

I Potential Contaminant? I 

-~ ~ ~ 

At IHSS 119.1, elevated in deep bedrock but not in 
overlying colluvial groundwater which is not indicative of 
waste disposal related contamination. In other areati of OU1, 
spatial distribution in alluviaVcolluvial groundwater does not 
show the presence of an obvious concentration gradient 
indicative of either an on-sib or off-site source. 

Strontium RFA 

COL 

VFA 

wcs 
KAR 

Thallium RFA 

COL 

Analyte - ‘ I  ’” 
100 Yes 

- 0 

0 

67 Yes 

54 Yes 

0 

0 

- 

- 

- 

Difference 
per ANOVA? 

VFA X - 0 

I X - VFA 0 

I - wcs I 0 I 
- I  

Tin - I  
C O L I  0 I - I 

I - wcs I 0 I 

SpatiaYTemporaYOther 
(See Text) 

Not applicable. 

ou 1 
Contaminant 

? 
CnN) 

Y 

N 

N 
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Table D-7 (Continued) 
Rocky Flats Plant OU1 

Summary of Background Comparison 
Inorganic Analytes in Groundwater 

COL 

VFA 

Analyte 

2 Yes 

7 No 

Vanadium RFA 

COL 

Difference 
96 Data per ANOVA? 
> UTL CIW 

(1) (2) 

10 No 

44 Yes 

KAR I 69 1 Yes 
~~~~ 

- zinc RFA 0 

COL 12 No 

VFA 0 

wcs , o  - 

KAR 0 

- 

- 

Radionuclides 
~~ 

Americium-241 R F A I  0 1 - 

wcs I 0 I - 

Potentid Contaminant? I I 

Cwccurs with plutonium which was not found to be 
elevated in groundwater. 

N 
.' x 



Cesium-134 RFA 

COL 

VFA I NA 

96 Data 
> UTL 

(1) 

NA 

NA 

wcs 
KAR 

Cesium-1 37 RFA 

COL 

VFA 

wcs 
KAR 

Plutonium-239, 240 RFA 

COL 

VFA 

wcs 
KAR 

Table D-7 (Continued) 
Rocky Flats Plant OU1 

Summary of Background Comparison 
Inorganic Analytes in Groundwater 

NA 

NA 

0 

0 

0 

0 

8 

0 

0 

0 

0 

0 

I Potential Contaminant? 

Difference 
per ANOVA? 

( Y W  
(2) 

NA NA 

Yes 
(4) 

NA 

SpatiaUTemporaUOther 
(See Text) 

Cs-134 would only be present as a contaminant had wastes 
from a criticality been disposed at OU 1. There has never 
been a criticality at OU 1. 

Cs-137 would only be present as a contaminant had wastes 
from a criticality been disposed at OU 1. There haa never 
been a criticality at OU 1. 

Not applicable. 

ou 1 
Contaminant 

? 
CT/N) 

N 

N 

N 
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Table D-7 (Continued) 
Rocky Flats Plant OU1 

Summary of Background Comparison 
Inorganic Analytes in Groundwater 

Analyte 

Radium-226 RFA 

COL 

% Data 
> UTL 

(1) 

50 

0 

VFA 1 0 1 
Radium-228 

COL I NA 

I 

4 

11 Strontium-89, 90 RFA I 0 I - I 

II 

Yes 
(4) 

NA 

SpatiaVTemporal/Other 
(See Text) 

Not applicable. 

Ra-228 is a daughter isotope of thorium decay. Although 
there is no data, there is no m u o n  to expect Ra-228 (or 
thorium) to be present as a contaminant. 

Not applicable. 

ou 1 
Contaminant 

-? 
(YW 

N 

N 

N 
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ou 1 
Contaminant 

? 
WIN) 

N 

N 

N 

U 

~ 

Uranium-235 RFA 

COL 

50 Yes 

0 - 
_ _ _ _ _ _ _ ~  

VFA 

wcs 

- 0 

0 - 

Table D-7 (Continued) 
Rocky Flats Plant OU1 

Summary of Background Comparison 
Inorganic Analytes in Groundwater 

Potential Contaminant? 

Difference 
per ANOVA? 

W N )  
(2) 

SpatiaVTemporaUOther 
(See Text) No 

(3) 
YeS 
(4) 

Tritium RFA 0 Not applicable. 

0 COL 

VFA X 0 

0 wcs 
KAR 

Uranium-233, 234 RFA 

COL 

VFA 

wcs 

0 

I The distribution of uranium concentrations does not indicate 
an obvious concentration gradient indicative of either an on- 
site or off-site source. The isotopic ratio of U-234/U238 
indicates the uranium is naturally occurring and not depleted 
uranium which is a surface soil contaminant at OU 1. 

100 

0 

0 
X 

0 

0 KAR 
~ 

The distribution of uranium concentrations does not indicate 
an obvious concentration gradient indicative of either an on- 
site or off-site source. The isotopic ratio of U-234/U238 
indicates the uranium is naturally occurring and not depleted 
uranium which is surface soil contaminant at OU1. 

X 

II K A R I O I - I  
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c 
96 Data 
> UTL 

(1) 

Difference 
per ANOVA? 

W N )  
(2) 

Table D-7 (Continued) 
Rocky Flats Plant OU1 

Summary of Background Comparison 
Inorganic Analytes in Groundwater 

COL 

VFA 

wcs 
KAR 

11 Uranium-238 ' RFA I 100 I Yes 

- 0 

0 

0 - 
0 

- 

- 

Bicarbonate RFA 

COL 

VFA 

Potential Contaminant? 

I 

88 NR 

29 NR 

0 NR 

No 
(3) 

wcs 
KAR 

Carbonate RFA 

COL 

VFA 

wcs 
KAR 

0 NR 

15 NR 

0 NR 

0 NR 

0 NR 

0 NR 

0 NR 

X 

Yes 
(4) 

X 

X 

SpatiaYTemporaUOther 
(See Text) 

The distribution of uranium concentrations is does not 
indicate an obvious concentration gradient indicative of 
either an on-site or off-ate source. The isotopic ratio of U- 
234/U238 indicates the uranium is naturally occurring and 
not depleted uranium which is a surface soil contaminant'at 
o u 1 .  

The distribution of bicarbonate concentrations show no 
obvious gradients indicative of a source either on-site or off- 
site (concentrations increasing toward the boundary). 

No exceedences of the UTL in any unit. 

ou 1 
Contaminant 

1 
W N )  

Y 

N 

N 
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Table D-7 (Continued) 
Rocky Flats Plant OU1 

Summary of Background Comparison 
Inorganic Analytes in Groundwater 

96 Data 

Potential Contaminant? 

Difference 
per ANOVA? 

Analyte 

Chloride RFA 

COL 

> UTL ( Y N  No 
(1) (2) (3) 

75 NR 

98 NR 

II 

VFA 

wcs 
K A R I  0 I NR - 1  

0 NR 

64 NR 

COL 

VFA 

II WCS I NA I NR I 

~~~ 

0 NR 

0 NR X 

KAR 

Fluoride RFA 

II COL I 0 I NR I 

NA NR 

11 NR 

VFA 

wcs 

II 

0 NR 

0 NR' 

Yes 
(4) 

X 

X 

A C: 

SpatiaYTernporaVOther 
(See Text) 

It is hypothesized that the high chloride in groundwater in 
the vicinity of IHSS 119.1 and 119.2 is due to discharge of 
high chloride bedrock groundwater to the alluviaVcolluvial 
system. 

The UTLs were not exceeded in groundwater. 

Fluoride UTL exceedences occur only in RFA groundwater 
and in only one well. The exceedences are small and not 
indicative of contamination. 

ou 1 
Contaminant 

? 
( Y N  

N 

N 

N 

K A R I  0 I NR I 
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Table D-7 (Continued) 
Rocky Flats Plant OU1 

Summary of Background Compar%on 
Inorganic Analytes in Groundwater 

VFA 

wcs 
0 NR 

8 NR 

I I 
SpatiaVTernpodOther 

(See Text) 

Difference 
per ANOVA? 

WIN) 
(2) 

ou 1 
Contaminant 

? 
(YIN 

96 Data 
> UTL 

(1) 
Yes 
(4) 

No 
(3) 

Concentrations of nitrate are similar at all locations 
including upgradient locations. The lack of obvious 
concentration gradients is not indicative of contamination. 

N 

NitrateINitrite RFA 18 

COL 13 

NR 

NR 

II VFA I 14 X - ~- 

wcs 33 

KAR 13 

Orthophosphate RFA 0 

COL 9 

VFA 0 

wcs 0 

KAR 0 

NR 

NR 

NR Othorphosphate only exceeds the UTL in COL groundwater 
at one well which is not indicative of contamhion.  

NR 

NR 

NR 
X N 

NR 

The exceedances of silica are rare and low in magnitude 
which is not indicative of groundwater contamination. II 

N 
X 

U I NR I KAR 0 
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And* 

Sulfate RFA 

COL 

VFA 

wcs 
KAR 

Sulfide RFA 

96 Data 
> UTL 

(1) 

88 

0 

0 

21 

0 

NA 

COL 

VFA 

NA 

NA 

KAR NA 

Table D-7 (Continued) 
Rocky Flats Plant OU1 

Summary of Background Comparison 
Inorganic Analytes in Groundwater 

Potential Contaminant? 

Difference 
per ANOVA? 

CnN) 
(2) 

ou 1 
Contaminant 

? 
WIN) 

SpatiaYTemporaVOther 
(See Text) Yes 

(4) 

X 

No 
(3) 

A review of the distribution of sulfate concentrations reveals 
that the levels are similar at all locations, including 
upgradient locations. This is not indicative of contamination 

NR 

NR 

NR N 

NR 

NR 

NR Not analyzed. 

NR 

NR ' N  NA NA 
~~ 

WCS I NA NR 

NR 

NR The distribution of TDS concentrations show no obvious, 
gradients indicative of a source either on-site or off-site 
(concentrations increasing toward the boundary). 

Total Dissolved 
solids 

VFA 

wcs 

X 
NR 

NR 

NR N 

KAR I 41 NR 

Page 17 of 18 



Potential Contaminant? 

I 

PH RFA 

COL 

VFA 

wcs 

KAR 

Difference 
% Data per ANOVA? 
> UTL C(W 

(1) (2) 

100 NR 

100 NR 

100 NR 

100 NR 

100 NR 

SpatiaUTemporaVOther 
(See Text) No 

(3) 

pH is largely controlled by the bicarbonate content of the 
groundwater, and bicarbonate has been shown not to be a 
contaminant. The pH of groundwater at OU1 is not 
indicative of contamination. 

Yes 
(4) 

X 

I 

OU 1 
contaminant 

? 
O W  

cg&g\g\oul\ 9 '  i-ri\tbl-d7.jun 



Table D-8 
Rocky Flats Plant OU1 

Summary of Background Comparison 
Inorganic Analytes in Surface Soil 

Potential Contaminant? 

Difference 
% Data per ANOVA? 
> UTL ( Y w  No Yes 

(1) (2) (3) (4) 
I 

ou 1 
SpatiaVTemporaVOther Contaminant 

(See Text) ? 
( Y w  

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

3 No X 

0 - X 

X 0 

X 0 

18 No X 

4 No X 

- 

- 

Chromium 

Cobalt 

Copper 

Iron 

18 No X 

3 No X 

24 No X 

3 No X 

Not applicable. 

Only three exceedances of the UTL; two within IHSSs and 
one outside IHSSs. The exceedances are similar in each case 
and low in magnitude. Does not indicate contamination from 
either on-site or off-site sources. 

Not applicable. 

Not applicable. 

N 

N 

Not applicable. 

Lead 

Lithium 

Not applicable. 

15 Yes X 

X - 0 

Not applicable. 

Not applicable. N 

Exceedances of the UTL occur as often outside .the IHSSs as 
within the 1HSSs. The magnitude of the UTL exceedances is 
similar regardless of location. Does not indicate 
contamination from either on-site or off-site sources. 

N 

Not applicable. I N  

Not applicable. 

Not applicable. 

Not applicable. 

Not applicable. I N  
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Table D-8 (Continued) 
Rocky Flats Plant OU1 

Summary of Background Comparison 
Inorganic Analytes in Surface Soil 

Analyte 

Potential Contaminant? 

Difference 
96 Data per ANOVA? SpatialfT'empordOther 
> UTL W N )  No Yes (See Text) 

(1) (2) (3) (4) 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 
n. 



Table D-8 (Continued) 
Rocky Flats Plant OU1 

Summary of Background Comparison 
Inorganic Analytes in Surface Soil 

Potential Contaminant? 

No Yes 
(3) (4) 

Difference 
per ANOVA? 

( Y N  
(2) 

ou 1 
SpatiaVTemporaUOther Contaminant 

(See Text) 1 
( Y N  

Americium-241 

Cesium-134 

82 

1 

X 

Radium-228 

Strontium-89, 90 

Retained as a surface soil contaminant. 

Cs-134 would only be present as a contaminant had wastes 

Y 

N 
from a criticality been disposed at OU 1. There has never 
been a criticality at RFP. 

Cs-137 would only be present as a contaminant had wastes 
from a criticality been disposed at OU 1. There has never 
been a criticality at RFP. 

Retained as a surface soil contaminant. 

Not applicable. 

Not applicable. 

Sr-89, 90 would only be present as a contaminant had wastes 
from a criticality been disposed at OU1. There has never 
been a criticalitv at RFP. 

YeS I 

N 

Y 

N 

N 

N 

1 
Plutonium-239, 240 

Radium-226 

- I x  

88 

0 

Yes I 

Tritium 

Uranium-233, 234 

Uranium-235 

Uranium-23 8 

NA 

6 

0 

3 

X 

X 

Retained as a surface soil contaminant because it is an isotope Y 
in depleted uranium. 

' Retained as a surface soil contaminant. Y 

I Not auulicable. '' I N  

x I ~eta ined  as a surface soil contaminant. I Y  



Table D-8 (Continued) 
Rocky Flats Plant OU1 

Summary of Background Comparison 
Inorganic Analytes in Surface Soil 

Anal* 

Potential Contaminant? 

Difference ou 1 
96 Data per ANOVA? SpatiaVTempordOther contaminant 
> UTL WIN) No Yes (See Text) ? 

(1) (2) (3) (4) ( Y N  

. .  

cg&g\ou \rfi-ri\tbl-d-l.jun 

Water Quality Parameters 

Bicarbonate as 
CaCO, 

Car4onate at CaCO, 

Chloride 

Cyanide 

Fluoride 

Nitrate/Nitrite 

Orthophosphate 

Silica 

Sulfate 

Sulfide 

Total Dissolved 
Solids 

e 

NA NR NA NA Although not analyzed, none of the water quality parameters N 

NA NR NA NA Although not analyzed, none of the water quality parameters N 

NA NR NA NA Although not analyzed, none of the water quality parameters N 

NA NR NA NA Although not analyzed, none of the water quality parameters N 

NA NR NA NA Although not analyzed, none of the water quality parameters N 

0 NR X 0 Not applicable N 

NA NR NA NA Although not analyzed, none of the water quality parameters N 

NA NR NA NA Although not analyzed, none of the water quality parameters N 

NA NR NA NA Although not analyzed, none of the water quality parameters N 

NA NR NA NA Although not analyzed, none of the water quality parameters N 

NA NR NA NA Although not analyzed, none of the water quality parameters N 

are expected contaminants of surface soils. 

are expected contaminants of surface soils. 

are expected contaminants of surface soils. 

are expected contaminants of surface soils. 

are expected contaminants of surface soils. 

are expected contaminants of surface soils. 

are expected contaminants of surface soils. 

are expected contaminants of surface soils. 

are expected contaminants of surface soils. 

are expected contaminants of surface soils. * Page 4 of 5 



e e 

No 
(3) 

Table D-8 (Continued) 
Rocky Flats Plant OU1 

Summary of Background Comparison 
Inorganic Analytes in Surface Soil 

Yes 
(4) 

% Data 
> UTL 

(1) 

Difference 
per ANOVA? 

WIN) 
(2) 

PH I NA I NR I NA I NA 

I I I I 

I 

NA 
NR 

SpatiaYTempordOther 
(See Text) 

Although not analyzed, none of the water quality parameters 
are expected contaminants of surface soils. 

ou 1 
Contaminant 

? 
CnN) 

N 

Percent of data where concentrations exceed the background UTL or maximum concentration, whichever is reported in the Background Geochemical Characterization 

Analysis of Variance (ANOVA) was used to test whether a difference in site and background mean concentrations exists at the 5 %  significance level. 
Either 0% exceedance of UTL, or ANOVA test results indicate no significant difference in site and background mean concentrations. 
Greater than 0% exceedance of the UTL and ANOVA test results indicate a significant difference exists between site and background mean concentrations. 

Report. 

= Insufficient data to perform ANOVA. 
= ANOVA result is irrelevant to statistical conclusion (see note 3 above). 
= Not analyzed 
= No results. ANOVA test not performed. 

Page 5 of 5 



Table D-9 
Rocky Flats Plant OUl 

Summary of Background Comparison 
Inorganic Analytes in Geologic Material 

Difference 
per ANOVA? 

' (YW 
~ (2) 

96 Data 
> UTL 

(1) 

Aluminum RFA 

COL 

wcs 
Antimony RFA 

- 0 

0 

0 

0 

X - 

- 

- 

Potential Contaminant? t - T i  
~~ 

wcs 
Arsenic RFA 

COL 

wcs 
Barium RFA 

COL 

wcs 
Beryllium RFA 

COL 

wcs 

SpatiaVTempodOther 
(See Text) 

8 Yes 

0 

1 Yes 

2 Yes 

0 

3 Yes 

3 No 

0 

0 

0 

- 

- 

- 

X - 

- 

ou 1 
Contaminant? 

( Y N  

COL I X 

X 

X 

Not applicable. 

I N  
The UTL exceedances are widespread, relatively low in 
magnitude, and the highest values do not occur at the 
source areas but rather along the h n c h  drain alignment. N 

Only two exceedances of the UTL which are low in 
magnitude and random in distribution. 

N 

UTL exceedances occur i&equently and randomly 
throughout OU1. Highest conentration is not within an 
IHSS. N 

Not appplicable. 
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Table D-9 (Continued) 
Rocky Flats Plant OU-1 

Summary of Background Comparison 
Inorganic Analytes in Geologic Material 

Difference 
per ANOVA? 

C ( N  
(2) 

- 
- 

YeS 

No 

Yes 

No 

- 

- 

- 

- 

No 
(3) 

X 

X 

The UTL exceedances are widespread but mostly along 
the french drain alignment, relatively low in magnitude, 
and the highest values do not occur at the source areas 
but rather along the french drain alignment. 

I Potential Contaminant? I 
ou 1 

Contaminant? 
(Yw 

96 Data 
> UTL 

(1) 

SpatiaVTemporaUOther 
(See Text) 

UTL exceedances occur mfrequently and randomly 
throughout OU 1, and are low in magnitude. 

0 Cadmium RFA 

COL 0 N 

wcs 5 

50 Calcium RFA 

COL 16 N 

2 wcs 

Cesium RFA 0 Not applicable. 

COL 0 N 

0 wcs 
Chromium RFA 

COL 

wcs 

0 Not applicable. 

1 7 
Yes 

N 
0 

N 

0 Only one exceedance of the UTL which is very low in 
magnitude. 

X 

Cobalt RFA 

COL 

wcs 
1 

0 

cg&g\ou l\rti-ri\Ibl-d9 .P m 



Table D-9 (Continued) 
Rocky Flats Plant OU-1 

Summary of Background Comparison 
Inorganic Analytes in Geologic Material 

96 Data 
> UTL 

(1) 

I Potentid cpntaminant? 

Difference 
per ANOVA? 

C(W No 
(2) (3) 

Yes 
(4) 

Copper RFA I 0 1  - I 
COL 1 Yes 

I I I X 

Spatial/Temporal/Other Contaminant? 
(See Text) 

UTL exceedances occur infrequently and randomly 
throughout OU 1, and are low in magnitude. 

N 

Not applicable. 

N 

I Not applicable. 

The UTL exceedances are widespread and occur as often 
in IHSSs as along the f!rench drain alignment. The 
exceedances are all similar and low in magnitude. N 

Not applicable. 

N 
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Table D-9 (Continued) 
Rocky Flats Plant OU-1 

Summary of Background Comparison 
Inorganic Analytes in Geologic Material 

wcs I 3 No 

Mercury RFA 

COL 

wcs 
Molybdenum RFA 

COL 

wcs 
Nickel RFA 

- 0 

0 

0 

0 

1 Yes 

0 

. 0 

- 

- 

- 

- 

- 

X 

The UTL exceedances are all along the french drain 
alignment. The exceedances are all similar and low in 
magnitude. 

taminant? --i Potential C 

Difference 
per ANOVA? 

WIN) 
(2) 

ou 1 
Contaminant? 

WIN) li 
SpatiayTemporaVOther 

(See Text) 
46 Data 
> UTL 

(1) 
Analyte No 

(3) 

0 The UTL exceedances are widespread and occur as often 
in lHSSs as along the french drain alignment. The 

, exceedances are al l  similar and low in magnitude. 

Manganese RFA 

COL 6 N 

Not applicable. 

X N 

N 

X 

Not applicable. 

N 

11 Potassium RFA 0 1  - 

N 

Not applicable. 

II COL 0 1  - X 
II wcs 0 1  - 

RFA 0 1  - Not applicable. 
~~ 

II COL X N 



0 

100 

100 

0 

0 

0 

0 

2 

- 

1 

No 

- 

- 

- 

- 

No 

Table D-9 (Continued) 
Rocky Flats Plant OU-1 

Summary of Background Comparison 
Inorganic Analytes in Geologic Material 

Difference 

Potential Contaminant? 

I OU 1 
Contaminant? 

(YW 
SpatiallTemporaVOther 

(See Text) 

T- Silicon RFA Not applicable. 

COL N 

wcs 
Silver RFA 

COL 

Not applicable. 

N 

wcs 
Sodium RFA 

COL 

wcs 
Strontium RFA 

Not applicable. 

N 

0 1  - 

0 1  - UTL exceedances are low in frequency and magnitude 
and occur randomly. 

COL 2 I Yes N 

wcs 0 1  - 
~~ 

Thallium RFA 0 1  - Not applicable. 

COL 0 1  - N 

0 1  - wcs 
Tin RFA 

COL 

wcs 

Not applicable. - 0 

0 1  - N 

2 1  I 
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Americium-241 RFA 

COL 

wcs 
Cesium-134 RFA 

COL 

wcs 
Cesium-137 RFA 

COL 

wcs 

50 Yes 

23 I 

15 I 

NA NA 

NA NA X 

NA NA 

0 - 
9 

0 

No X 
- 

Table D-9 (Continued) 
Rocky Flats Plant OU-1 

Summary of Background Comparison 
Inorganic Analytes in Geologic Material 

Potential Contaminant? I 
Difference 

per ANOVA? 
CI’W 

(2) 

ou 1 
Contaminant? 

( Y N  
95 Data 
> UTL 

(1 1 

SpatiaVTemporaYOther 
(See Text) Analyte 

0 
~ _ _ _ _  

Not applicable. I Vanadium RFA 

0 COL 

wcs 
N I 0 

0 

N 

Zinc RFA 

COL No 4 

0 wcs 
I 

I Retained as a contaminant of geologic material. 

X I Y I 
Cs-134 would only be present as a contaminant had 
wastes from a criticality been disposed at OU 1. There 
has never been a criticality at RFP. N 

Cs-137 would only be present as a contaminant had 
wastes from a criticality been disposed at OU 1. There 
has never been a criticality at RFP. N 

0 Page 6 o I I 



Table D-9 (Continued) 
Rocky Flats Plant OU-1 

Summary of Background Comparison 
Inorganic Analytes in Geologic Material 

I I 

Analyte 

Difference 
%I Data per ANOVA? 
> UTL WIN) 

(1) (2) 

Plutonium-239, RFA 50 I 

COL 35 1 

240 

wcs I 10 I 1 

Radium-226 RFA I 0 1  - 
~~ 

COL I 

Radium-228 

COL 

wcs 6 

- Tritium RFA 0 
I I 

COL I 11 I yes  

wcs 2 No 

Potential Contaminant? 

SpatidTemporaUOther 
(See Text) 

ow 1 
Contaminant? 

CTW 

Retained as a contaminant of geologic material because of 
its co-occurrence with americium and its presence in hot 
spots. Y 

Not applicable. 

N 

Not applicable. 

N I 
Sr-89, 90 would only be present as a contaminant had 
wastes from a criticality been disposed at OU1. There 
has never been a criticality at RFP. 

The UTL exceedances are widespread and occur more 
often outside of lHSSs as within IHSSs. The exceedances 
are all similar and low in magnitude. , N 
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h d y t e  

Uranium-233, RFA 
234 

96 Data 
> UTL 

(1) 

0 

COL 

wcs 
NA NR NA 

NA NR 

Carbonate RFA 

COL 

NA NR 

NA NR 

Table D-9 (Continued) 
Rocky Flats Plant OU-1 

Summary of Background Comparison 
Inorganic Analytes in Geologic Material 

I Potential Contaminant? 

ou 1 
Contaminant? 

( Y W  

Difference 
per ANOVA? 

CI’W 
(2) 

- 

SpatiaVTempodOther 
(See Text) No 

(3) 

X 

Yes 
(4) 

Retained as a contaminant of geologic material because of 
its presence in hot spots. 

Y II COL I 3 I 

No II wcs I 2 

Retained as a contaminant of geologic material because of 
its presence in hot spots. II COL I 2 Y 

II wcs I 0 

Retained a~ a contaminant of geologic material because of 
its presence in hot spots. X Y 

I T - -  wcs I 9 No 

Water Quality Parameters 

Bicarbonate RFA NA I NR I I 

I I Not analyzed. 

N NA 

II WCS I NA I NR 

e Page a 8 of 1 I 



Analyte 

Chloride RFA 

COL 

96 Data 
> UTL 

(1) 

NA 

NA 

1r-P- wcs 

Difference 
per ANOVA? 

CnN) No 
(2) (3) 

NR 

NR 

11 Cyanide RFA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

3 

II COL 

NR NA 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

wcs 

Fluoride RFA 

COL 

wcs 
NitratelNibite RFA 

COL 

wcs 

Orthophosphate RFA 

COL 

wcs 

0 

NA 

NA 

NA 

Table D-9 (Continued) 
Rocky Flats Plant OU-1 

Summary of Background Comparison 
Inorganic Analytes in Geologic Material 

NR 

NR 

NR 

NR 

Potential ,Contaminant? I 
SpatiaUTemporaUOther 

(See Text) 

ou 1 
Contaminant? 

CI’/N) 

Not analyzed. 

N 

Maximum concentration was only 4.3 mgkg and the 
UTL is 3.2 mglkg. Only 3% exceedance of the UTL. 

X 

N 

Not analyzed. 

N 
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Table D-9 (Continued) 
Rocky Flats Plant OU-1 

Summary of Background Comparison 
Inorganic Analytes in Geologic Material 

NA 

NA 

NA 

NA 

0 

0 

NA 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

wcs 

PH RFA 

COL 

NA NR 

NA NR 

0 NR 

Potential Contaminant? 

ou 1 
Contaminant? 

WIN) 

Difference 
per ANOVA? 

NR 

96 Data 
> UTL 

(1) 

SpatiaYTempodOther 
(See Text) No 

(3) 
Yes 
(4) 

NA Not analyzed. Silica 

wcs 
N 

NA NA 

t-- wcs 

Not analyzed. 

N 

NA NA 

Not applicable. 11 Sulfide RFA 

N 

solids 

NA NA 

Not analyzed. 

N 
COL NA I NR 

NA NA 

Not applicable. 

N 

II WCS I 0 I NR NA NA 



Table D-9 (Continued) 
Rocky Flats Plant OU-1 

Summary of Background Comparison 
Inorganic Analytes in Geologic Material 

(1) 

(2) 
(3) 
(4) 

Percent of data where concentrations exceed the background UTL or maximum concentration, whichever is reported in the Background Geochemical Characterization 
Report. 
Analysis of Variance (ANOVA) wm used to test whether a difference in site and background mean concentrations exists at the 5 %  significance level. 
Either 0% exceedance of UTL, or ANOVA test results indicate no significant difference in site and background mean concentrations. 
Greater than 0% exceedance of the UTL and ANOVA test results indicate a significant difference exists between site and background mean concentrations. 

I 
- 
NA = Not analyzed 
NR = No result. ANOVA test not performed. 

= Insufficient data to perform ANOVA. 
= ANOVA result is irrelevant to statistical conclusion (see note 3 above). 
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1 

Potential Contaminant? 

No Yes 
(3) (4) 

Table D-10 
Rocky Flats Plant OU-1 

Summary of Background Comparison 
Inorganic Analytes in Sediments 

ou 1 
Spatial/Temporal/Other Contaminant? 

(See Text) W N )  

I 

Lithium 

Magnesium 

% Data 1 > UTL 
(1) 

magnitude. 

0 - X Not applicable. N 

0 - X Not applicable. N 

Difference 
per ANOVA? 

( Y W  
(2) 



Not applicable. 

Not amlicable. 

N 

N 

Only exceedance of the UTL is on Woman Creek, and it just 
exceeds the UTL. There are no exceedances in the SID 
which is closer to any sources at OU 1. 

Not applicable. 

N 

N 

Table D-10 (Continued) 
Rocky Flats Plant OU-1 

Summary of Background Comparison 
Inorganic Analytes in Sediments 

I Potential Contaminant? 

Difference 
per ANOVA? 

O I N  
(2) 

OU 1 
Contaminant? 

W N )  
96 Data 
> UTL 

(1) 

SpatiaYTempordOther 
(See Text) No 

(3) 
Yes 
(4) 

0 X Manganese 

Mercury 

Molybdenum 

0 X 

8 X 

Nickel 0 X 

0 X Not applicable. N Potassium 

Selenium 0 X Not applicable. 

0 X Not applicable. N 

N a Yes X Silver Only exceedance of the UTL is on Woman Creek, and it just 
exceeds the UTL. There are no exceedancea in the SlD 
which is closer to anv Bources at OU 1. 

17 Yes X Only two exceedancea of the UTL, both of which are low in 
magnitude. One occurs uumadient of OU 1. 

N Sodium 

X 50 Yes N Exceedances of $e UTL occur frequently along the entire 
reach of the SID,, upgradient and downgradient of OU 1. 
Spatial distribution of concentrations does not indicate a 
concentration gradient indicative of either an on-site or off- 
site source. 

Not applicable. 

Only one exceedance of the UTL, and it is very low in 
magnitude. 

Thallium 8 X N 

Tin 0 X N 

0 X Not applicable. I N  Vanadium 



Table D-10 (Continued) 
Rocky Flats Plant OU-1 

Summary of Background Comparison 
Inorganic Analytes in Sediments 

A Data 
Analyte > UTL 

zinc I 17 

Difference 
per ANOVA? 

(YW 
(2) 

Yes 

Potential Contaminant? I 

No Yes 
(3) I (4) 

X 

SpatiallTemporaVOther 
(See Text) 

Only two exceedances of the UTL, both of which are low in 
magnitude. 

ou 1 
Contaminant? 

( Y N  

N 

I I 

Retained as a contaminant because of its widespread 
Occurrence due to an off-site release. 

Y 

X 

Americium-241 

Plutonium-239, 240 

Strontium-89, 90 

g&g\oul\rfi-ri\tbldlO.jun Page 3 of 4 

Cs-134 would only be present as a contaminant had wastes 
from a criticality been disposed at OU 1. There has never 

Y I Retained as a contaminant because of its widespread 
occurrence due to an off-site release. 

Not applicable. I N  

Radionuclides 

~ ~~ 

Not applicable. I N  
~~ 

Sr-89, 90 would only be present 88 a contaminant had wastes N 
from a criticality been disposed at OU 1. There has never 
been a criticality at RFP. 

Not applicable. N 

Not applicable. N 

Not applicable. N 

Not applicable. N 

g&g\oul\rfi-ri\tbldlO.jun Page 3 of 4 



96 Data 

Potential Contaminant? 

N o  Yes 
(3) (4) 

ou 1 
SpatiaUTernporaUOther Contaminant? 

(See Text) WIN) 

Table D-10 (Continued) 
Rocky Flats Plant OU-1 

Summary of Background Comparison 
Inorganic Analytes in Sediments 

NA 

NA 

NA 

NA 

X 

Difference 
per ANOVA? 

WIN) 
(2) 

NA 0% exceedances based on alkalinity. N 

NA Notanalyzed. N 

NA Notanalyzed. N 

NA Notanalyzed. N 

0 Not aoulicable. N 

NR Carbonate at CaCO, 

Chloride 

Cyanide 

Fluoride 

NitratelNitrite 

Orthophosphate 

Silica 

Sulfate 

Sulfide 

Total Dissolved 
solids 

PH 

NR 

0 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

0 

NR 

NA 

NA 

NA 

NA 

NA 

X 

NR 

NA Not analyzed. N 

NA Not analyzed. N 

NA Not analyzed. N 

NA Notanalyzed. N 

NA Notanalyzed. N 

Not applicable. N 

NR 

NR 

N R  

NR 

NR 

NR 

NR 

(1) 
(2) 
(3) 
(4) 

I = Insufficient data to perform ANOVA. 
- 
NA = Notanalyzed 
NR = No results. ANOVA test not performed. 

Percent of data where concentrations exceed the background UTL or maximum concentration, whichever is.reported in the Background Geochemical Characterization Report. 
Analysis of Variance (ANOVA) was used to test whether a difference in site and background mean concentrations exists at the 5% significance level.. ' 
Either 0% exceedance of UTL, or ANOVA test results indicate no significant difference in site and background mean concentrations. 
Greater than 0% exceedance of the UTL and ANOVA test results indicate a Cgnificant difference exists between site and background mean concentrations. 

= ANOVA result is irrelevant to statistical conclusion (see note 3 above). 
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Cobalt 0 

Copper 3 

Table D-11 
Rocky Flats Plant OU-1 

Summary of Background Comparison 
Inorganic Analytes in Surface Water 

Potential Contaminant? I I I I Difference I I I I o u 1  
SpatiaVTempordOther 

(See Text) 
Contaminant? I ( Y w  

96 Data per ANOVA? 

I . ,  

Analyte 

~~ 

Aluminum 3 No X Not applicable. I- 
- 

N 
~ 

Antimony 1 Yes X N Few stations have exceedances of the UTL. At those 
stations, the magnitude of the exceedance is low and the 
occurrence is very infrequent. 

Few stations have exceedances of the UTL. At those 
stations, the magnitude of the exceedance is low and the 
occurrence is verv infreuuent. 

Yes X N 

Barium 38 Yes X N Few stations have exceedances of the UTL (one is 
upgradient). At those stations, the magnitude of the 
exceedance is low and the Occurrence is very infrecluent. 

Beryllium 0 X Not applicable. 1-N 

Cadmium I 0 X Not applicable 

Calcium 34 Yes X N The UTL is frequently exceeded along the entire reach of 
the SID; however concentrations are similar at all locations 
including upgradient locations. Calcium is not a 
contaminant of any other OU 1 medium. 

Not applicable. 

Few stations have exceedances of the UTL. At those 
stations, the magnitude of the exceedance is low and the 
occurrence is very infrequent. 

Not applicable. 

Few stations have exceedances of the UTL. At those 
stations, the magnitude of the exceedance is low and the 
occurrence is very infrequent. 

0 X Cesium N 

1 Yes X Chromium N 

N X - 

Yes X N 

I 

g&g\oul\rfki\tbldl1 .juo Page 1 of 6 



Table D-11 (Continued) 
Rocky Flats Plant OU-1 

Summary of Background Comparison 
Inorganic Analytes in Surface Water 

X 

X 

X 

X 

X 

Not applicable. 

X Not applicable. 

X Few stations have exceedances of the UTL. At those 
stations, the magnitude of the exceedance is low and the 
occurrence is very infrequent. 

The UTL is frequently exceeded along the entire reach of 
the SID; however concentrations are similar at all locations 
including upgradient locations. Magnesium is not a 
contaminant of any other OU1 medium. 

Not applicable. 

Not applicable. 

Not applicable. 

X 

X Few stations have exceedances of the UTL. At those 
stations, the magnitude of the exceedance is low and the 
occurrence is very infkquent. 

X Few stations have exceedances of the UTL. At those 
stations, the magnitude of the exceedance is low and the 
Occurrence is very infrequent. .., . 

X Few stations have exceedances of the UTL. At those 
stations, the magnitude of the exceedance is low and the 
occurrence is very infrequent. 

Not applicable. 

X Few stations have exceedances of the UTL. At those 
stations, the magnitude of the exceedance is low and the 
ccurrence is very inbequent. 

Potential Contaminant? 

I Difference 
per ANOVA? 

(YW 
(2) 

ou 1 
Contaminant? 

( Y w  
96 Data 
> UTL 

(1) 

SpatiaUTempodOther 
(See Text) Analyte 

Iron 1 No N 

Lead 2 Yes N 

Lithium 6 Yes N 

Yes N 55 

0 N Manganese 

Mercury 

Molybdenum 

Nickel 

N 0 

0 N - 

Yes 2 N 

Potassium 2 Yes N 

5 Yes Selenium N 

8 No N Silicon 

Silver 2 Yes N 

I 
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Table D-11 (Continued) 
Rocky Flats Plant OU-1 

Summary of Background Comparison 
Inorganic Analytes in Surface Water 

Potential Contaminant? 

SpatiallTempordOther 
No Yes (See Text) 
(3) (4) 

I I  I I I I 

ou 1 
Contaminant? 

C n N )  

11 Sodium 

The UTL is 6equently exceeded along the entire reach of 
the SlD; however concentrations are similar at all locations 
including upgradient locations. Strontium is not a 
contaminant of any other OU1 medium. 

Difference 
per ANOVA? 

(Yw 
(2) 

N 

Thallium 

Tin 

I The UTL is Frequently exceeded along the entire reach of 
the SlD; however concentrations are similar at all locations 

0 - X Not applicable. N 

0 - X Not appiicable. N 

N 

zinc 

including upgradient locations. Sodium is not a contaminant 
of any other OU1 medium. 

occurrence is very infrequent. 

3 No X Not applicable. N 

11 Strontium 

Retained as a contaminant of surface water. 

Cs-134 would oniy be present as a contaminant had wastes 
from a criticality been disposed at OU 1. There has never 
been a criticality at RFP. 

33 I Yes I 

Y 

N 

I x  

11 Vanadium 3 Few stations have exceedances of the UTL. At those 
yes I I I stations, the magnitude of the exceedance is low and the 

11 Radionuclides 

Cs-137 would only be present as a contaminant had wastes 
from a criticality been disposed at OU 1. There has never 
been a criticality at RFP. 

N 

~~ 

Retained as a contaminant of surface water because of its 
association with americium and its widespread occurrence 
emanating from an off-site source. 

Y 
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- 
Radium-226 

Radium-228 

Strontium-89, 90 

Tritium 

Uranium-233, 234 

Uranium-235 

Uranium-238 

96 Data 
> UTL 

(1) 

Table D-11 (Continued) 
Rocky Flats Plant OU-1 

Summary of Background Comparison 
Inorganic Analytes in Surface Water 

Difference 
per ANOVA? 

C(W 
(2) 

Ra-228 is a daughter isotope of thorium decay. Although 
there is no data, there is no reason to expect Ra-228 (or 
thorium) to be present as a contaminant. 

Potential Contaminant? 

N 

No 
(3) 

X 

Not applicable. 

X 

N 

X 

X 

Yes 
(4) 

X 

X 

x.. . 

SpatiallTemporaVOther 
(See Text) 

ou 1 
Contaminant? 

CnN) 

Not applicable. I N  

Sr-89, 90 would only be present as a contaminant had wastes 
from a criticality been disposed at OU 1. There has never 
been a criticality at RFP. 

N 

Total uranium concentrations are similar along the entire 
reach of the SID. Isotopic ratio of U-234N238 indicates the 
uranium is naturally occurring, and is not depleted uranium 
which is known to be a contaminant of OUl surface soils. 
Uranium is not a contaminant of groundwater at OU 1. 

N 

_____ 

Total uranium concentrations are s h d a r  along the entire 
reach of the SID. Isotopic ratio of U-234/U238 indicates the 
uranium is naturally occurring, and is not depleted uranium 
which is known to be a contaminant of OU1 surface soils. 
Uranium is not a 'contaminant of groundwater at OU 1. 

Total uranium concentrations are similar along the entire 
reach of the SID. Isotopic ratio of U-234/U238 indicates the 
uranium is naturally occumng, and is not depleted uranium 
which is known to be a contaminant of OU1 surface soils. 
Uranium is not a contaminant of groundwater at OU 1. 



Table D-11 (Continued) 
Rocky Flats Plant OU-1 

Summary of Background Comparison 
Inorganic Analytes in Surface Water 

Potential Contaminant? 

SpatiaVTemporaVOther 
No Yes (See Text) 
(3) (4) 

Analyte 

ou 1 
Contaminant? 

( Y N  
% Data 
> UTL 

(1 1 

Difference 
per ANOVA? 

( Y N  
(2) 

Water Quality Parameters 

Bicarbonate as 48 NR 0 X Bicarbonate concentrations often exceed the UTL along the 
CaCO, entire reach of the SlD. Concentrations are similar at all 

locations, including upgradient locations. Bicarbonate is not 
a contaminant in any other OU1 medium. 

Carbonate at CaCO, 0 : NR X 0 Not applicable. 

Chloride 16 NR 0 X Chloride concentrations often exceed the UTL along the 
entire reach of the SID. Concentrations are similar at all 
locations, including upgradient locations. Chloride is not a 
contaminant in any other OU1 medium. 

Cyanide 5 NR 0 X Not applicable. UTL exceedance are low in frequency and 
magnitude. Cyanide is also not a soils or groundwater 
contaminant. 

Fluoride 45 NR 0 X Not applicable. Fluoride concentrations often exceed the 
UTL along the entire reach of the SID. Concentrations are 
similar at all locations, including upgradient locations. 
Fluoride is not a contaminant in any other OU1 medium. 

NitratelNitrite 27 NR 0 X Not applicable. Nitrate concentrations often exceed the UTL 
along the entire reach of the SID. Concentrations are 
similar at all locations, including upgradient locations. 
Nitrate is not a contaminant in any other OU1 medium. 

Orthophosphate 0 NR X 0 Not applicable. 

Silica 14 NR 0 X Not applicable. UTL exceedances are low in frequency and 
magnitude. Concentrations are similar at all locations. 

cg&g\oul\rfi-ri\tbldll .jun 

N 

N 

N 

N 

N 

N 

N 

N 
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e 
SpatiaVTempodOther 

(See Text) 

Sulfate concentrations often exceed the UTL along the entire 
reach of the SID. Concentrations are similar at all 
locations, including upgradient locations. Sulfate is not a 
contaminant in any other OU1 medium. 

Sulfide concentrations often exceed the UTL along the entire 
reach of the SID. Concentrations are similar at all 
locations, including upgradient locations. Sulfide is not a 
contaminant in any other OU 1 medium. 

TDS concentrations often exceeded the UTL along the entire 
reach of the SID. Concentrations are similar at all 
locations, including upgradient locations. TDS is not a 
contaminant in any other OU1 medium. 

Not applicable. 

Analyte 

ou 1 
Contaminant? 

WIN) 

N 

N 

N 

N 

' Total Dissolved 48 
~ Solids 

I 0 

Table D-11 (Continued) 
Rocky Flats Plant OU-1 

Summary of Background Comparison 
Inorganic Analytes in Surface Water 

1 Potentid Contaminant? 

Difference 
per ANOVA? 

NR 0 

Yes 
(4) 

X 

NR I 0 X 

Percent of data where concentrations exceed the background UTL or maximum concentration, whichever is reported in the Background Geochemical Characterization Report. 
Analysis of Variance (ANOVA) waa used to test whether a difference in site and background mean concentrations exists at the 5% significance level. 
Either 0% exceedance of UTL, or ANOVA test results indicate no significant difference in site and background mean concentrations. 
Greater than 0% exceedance of the UTL and ANOVA test results indicate a significant difference exists between site and background mean concentrations. 
= Insufficient data to perform ANOVA. 
= ANOVA result is irrelevant to statistical conclusion (see note 3 above). 
= Not analyzed 
= No results. ANOVA test not performed. 
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Table D-12 

Elevated Selenium 
Concentrations in Groundwater 

at the Rocky Flats Plant 

Well Location 

Immediately downgradient of Solar 
Ponds 

N. Walnut Creek drainage 
downgradient of Solar Ponds 

Comdetion 

Unknown 

Colluvial 

Weathered Claystone 

Weathered Claystone 

Maximum Selenium 
Concentration 

340 

232 

1,210 

817 



TABLE D- 13 
RATIO OF ACTIVITIES - URANIUM 233,234 TO URANIUM 238 

LOCATION 

SW046 
SW046 
SW046 
SW066 
SW066 
SW066 
SW066 
SW066 
SW066 
SW067 
SW067 
SW067 
SW067 
SW067 
SW068 
SW068 
SW068 
SW068 
SW068 
SW068 
SW068 
SW069 
SW069 
SW069 
SW069 
SW069 
SW069 
SW069 
SW070 
SW070 
SW070 
SW070 
SW070 
SW070 
SW070 

- - - - - - - - -  

TOTAL RADIOCHEMISTRY 

DATE - - - - - - - -  
01/16/90 
02/19/90 
03/17/90 
06/12/90 
10/17/90 

02/08/90 
03/14/90 
05/15/90 
06/12/90 
10/17/9'0 

02/08/90 
05/16/90 
06/13/90 
09/18/90 
10/16/90 
09/17/91 

01/11/90 

01/11/90 

10/10/91 
01/11/90 
05/16/90 
08/20/90 
06/12/90 
10/16/90 
09/17/91 
10/10/91 
01/11/90 
02/07/90 
06/12/90 
10/16/90 
09/17/91 

11/05/91 

02/07/90 

10/10/91 

01/11/90 

SAMPLE 

SW04690001 
SW04690002 
SW04690003 
s wo 0 0 14 wc 
sw004 14wc 
SW06690001 
SW06690002 
SW06690003 
SW066W051590A 
swooo15wc 
swoo415wc 
SW06790001 
SW06790002 
SW067W051690A 
swooo17wc 
swo 032 5wc 
SWOO416WC 
SWO 155 6WC 
SWO1662WC 
SW06890001 
SW068W051690A 
0248WC/SW80035WC 
SWO 0 0 63WC 
swo 04 17wc 
sw0155 7wc 
SWO1663WC 
SW06990001 
SW06990002 
SWOOO 65WC 
SWOO418WC 
SWO1558WC 
SWOl6 64WC 
swo1712wc 
SW07090001 
SW07090002 

. . . . . . . . . . . . . . . . . . . . .  

ND - U233,234 AND/OR U238 NOT DETECTED - NO RATIO CALCULATED 

RATIO 

2.30960 
1.24324 
1.37610 
0.74698 
1.23907 
0.59428 
0.95670 
0.47045 
1.05405 
0.92766 
1.05969 
0.83624 . 

0.68089 
1.00000 
0.77209 
1.24309 
1.50761 
1.41176 
0.82758 
0.94339 
0.86046 
1.00456 
0.64557 
0.80279 
1.25806 
1.11111 
0.66862 
0.87131 
0.92340 
0.92694 
1.10000 
1.05000 
0.91666 
0.90188 
0.87664 

- - - - - - - - - - -  



TABLE 0-13- 
RATIO OF ACTIVITIES - URANIUM 233,234 TO URANIUM 238 

TOTAL RADIOCHEMISTRY 

LOCATION DATE SAMPLE 

SW034 08/13/90 0236WC/SW80029WC 
SW034 01/15/90 349000/SW03490001D 

- - - - - - - - -  - - - - - - - -  . . . . . . . . . . . . . . . . . . . . .  

SW034 06/07/90 swo 0 0 0 7wc 
SW034 09/13/90 swoo314wc 
SW034 10/04/90 sw00405wc 
SW034 09/26/91 swo1545wc 
SW034 10/10/91 SWOl6 5 1WC 
SW034 11/18/91 sw0172 3wc 
SW034 02/20/90 SW03490002 
SW035 06/11/90 SWO 0 06 1WC 
SW035 swo 0 3 19 wc 
SW035 09/05/91 sw0155 OWC 
SW035 10/17/91 SWO 16 5 6WC 
SW035 11/06/91 swo1714wc 
SW035 01/11/90 SW03590001 
SW035 02/08/90 SW0359 0002 
SW035 03/14/90 SW03590003 

0 9 / 17 / 9'0 

SW036 06/07/90 sw0005 7wc 
SW036 11/07/91 swo1715wc 
SW036 0 1 /12 /9 0 SW03690001 
SW036 02/09/90 SW03690002 
SW036 03/14/90 SW03690003 
SW038 10/15/90 swoo419wc 
SW038 08/28/91 swo 14 5 3wc 
SW038 10/23/91 SWO1665WC 
SW038 11/07/91 SWO1716WC 
SW038 01/20/92 SW017 89WC 
SW039 06/07/90 0058WC/SWO0059WC 
SW039 08/15/90 sw0023 5wc 
SW039 08/15/90 sw0023 7wc 
SW039 09/13/90 sw003 lswc 
SW039 09/05/91 SWO1546WC 
SW039 10/02/91 SWO1652WC 
SW039 11/18/91 SWO1726WC 
SW039 04/15/92 SWOl881WC 
SW039 01/17/90 SW03990001 
SW039 02/08/90 SW03990002 
SW039 03/21/90 SW03990003 
SW044 06/13/90 SWOOO69WC 
SW044 09/17/90 SW0032 8WC 
SW044 01/17/90 SW04490001 
SW044 02/19/90 SW04490002 
SW044 03/17/90 SW04490003 
SW045 06/13/90 SWOOO66WC 

SW045 01/16/90 SW04590001 
SW045 02/19/90 .SW04590002 
SW045 03/17/90 SW04590003 

SW046 09/ 05/9 1 SWO 15 6 3WC 
SW046 10/17/91 SW0166 9WC 

SW045 09/18/90 swoo327wc 

SW046 10/16/90 sw0042 3wc 

ND - U233,234 AND/OR U238 NOT DETECTED - NO RATIO CALCULATED 

1.00000 
1.19148 
1.73913 

0.83338 
1.24528 
3.66666 
2.00000 
2.00000 
0.57347 
0.60688 
0.88235 
0.71428 
0.92857 
0.59778 
0.59824 
0.32151 
0.32355 
0.38028 
0.42418 
0.43554 
0.18608 
1.89971, ' 

********+** 

1.66666 
1.25000 a 
I. 07142 
1.91666 
0.67692 
0.28562 
2.19979 
0.66671 
1.81250 
1.55555 
1.66666 
30.44444 
1.24137 
0.92307 
3.00051 
1.09897 
0.85759 
2.46012 
0.67741 
0.28231 
1.81415 
1.79969 
1.89268 
1.26666 
1.78030 
0.93263 
1.25806 0 
1.76000 



1 

TABLE D-13 
RATIO OF ACTIVITIES - URANIUM 233,234 TO URANIUM 238 

TOTAL RADIOCHEMISTRY 

LOCATION DATE SAMPLE 

0187 02/02/90 GO1870290001 
03 87 02/16/90 GO3870290001 
0487 06/07/90 GO4870607021215 
0487 08/29/90 GW003 18IT 
0887 02/15/90 GO8870290001 
0974 05/31/90 GO9740530021540 
0974 08/09/90 GWO 02 09 IT 
1074 02/05/90 G10740290001 
1074 05/31/90 G10740530021340 
1074 08/08/90 GWO0149IT 
4387 06/07/90 G43870606020900 
5287 08/24/90 GWO 03 0 1 IT 
6286 02/16/90 
6486 05/25/90 G64860524020840 
6886 05/23/90 860523/G6886052302104 

- - - - - - - - -  - - - - - - - -  . . . . . . . . . . . . . . . . . . . . .  

G62 8 6 02 9 0 0 0 1 

SW029 09 / 12 /9 0 0311wc/sw80042wc 
SW029 06/06/90 swo 0 0 03wc 
SW029 08/09/90 swoo233wc 
SW029 09 /26 /91 swo 1542 wc 
SW029 11/13/91 swo172owc 
SW029 01/09/92 swo1793wc 

SW029 10/09/91 SW0164 8WC 

SW029 01/16/90 SW02990001 
SW029 02/08/90 SW02990002 
SW029 05/10/90 SW029W051090A 
SW031 05/15/90 31W051/SW031W051590D 
SW031 06/11/90 SWO 0 0 6 OWC 
SW031 09/13/90 SWO 0 3 l8WC 
SW031 10/10/90 SW00409WC 

SW031 10/16/91 SWO 16 5 5WC 
SW031 01/11/90 SW03190001 
SW031 02/20/90 SW03 190002 
SW031 03/14/90 SW03190003 

SW031 09/26/91 swo1549wc 

SW032 08/09/90 sw002 34wc 
SW032 09/13/90 swoo312wc 
SW032 10/04/90 swo 04 0 3wc 
SW032 09/26/91 swo1543wc 

SW032 11/13/91 sw0172 1wc 
SW032 10/10/91 SWO1649WC 

SW032 01/16/90 SW03290001 
SW032 02/20/90 SW03290002 
SW032 05/10/90 SWO32WO5 109 OA 
SW033 06/07/90 SWOOOO6WC 
SW033 09/13/90 sw003 13wc 
SW033 10/04/90 sw00404wc 
SW033 09/26/91 swo1544wc 

SW033 11/13/91 swo1722wc 
SW033 10/10/91 . SWO165OWC 

SW033 01/16/90 SW03390001 
SW033 02/20/90 SW03390002 

ND - U233,234 AND/OR U238 NOT DETECTED - NO RATIO CALCULATED 

RATIO 

1.57939 
14.00000 
1.46588 
1.41739 
2.00000 
1.54658 
1.49043 
1.12048 
1.21670 
1.43720 
1.19934 
1.43379 
1.61538 
1.14655 
1.77272 
1.40849 
1.10377 
2.00053 
1.14942 
1.66666 
1.24528 
1.12162 i 

1.29069 
0.65476 
1.55882 
0.77497 
1.00269 
1.34734 
1.51563 
1.09523 
1.70588 
0.56493 
1.10000 
0.42868 
1.12514 
1.49972 
5.00085 
15.28571 
2.35483 
2.30555 
1 - 39473 
2.33333 
1.41666 
3.40000 
10.00000 
1.33356 
1.46774 
1.21538 
0.60000 . 
1.25714 
2.00000 

- - - - - - - - - - -  

I 

1 

1 

1 
1 

1 

. .  



LOCATION _ _ _ - - - - - -  

TABLE D-14 
RATIO OF ACT~ITIES - URANIUM 233,234 TO URANIUM 238 

FILTERA) RADIOCHEMISTRY 

-~ 

0187 
0187 
0187 
0187 
0287 
0287 
0287 
0287 
0287 
0287 
0287 
0387 
0387 
0387 
0387 
0387 
0387 
0387 
0487 
0487 
0487 
0487 
0487 
0587 
0587 
0587 
0587 
0587 
0587 
0587 
0587 
0587 
0687 
0687 
0687 
0687 
0687 
0687 
0887 
0887 
0887 
0887 
0887 
0887 
0974 
0974 
0974 
0974 

07/26/90 
10/16/90 
08/15/91 
12/05/91 
02/02/90 
07/17/90 

03/07/91 
05/13/91 
09/06/91 
11/14/91 
02/16/90 
09/12/90 
10/29/90 
03/14/91 
05/14/91 
08/22/91 
11/13/91 
10/30/90 
03/19/91 
05 /10 /9 1- 
08/21/91 
02/11/92 
02 / 14/9 0 
08/07/90 
10/12 /90 
03/07/91 
05 / 13 /9 1 
08/15/91 
12 / 04 /9 1 
02/14/92 
05/29/92 
01/31/90 
07/20/90 

03/19/91 
05/17/91 
08/19/91 

10/18/90 

10/09/90 

09/11/90 
11/09/90 

09/19/91 

03/14/91 
05/10/91 

11/14/91 
02/06/90 
10/16/90 
05 /14 /9 1 
08/15/91 

GWO 0 09 3 IT 
GWOO506IT 
GWO 1659 IT 
GW02 076 IT 
GO2870290001 
GWOO 0 13 IT 
GWO 05 3 6 IT 
GW00929 IT 
GW01252IT 
GW01752 IT 
GWO 2 0 2 1 IT 
GO3870290001 
GWOO 0 17IT 
GWO 06 0 1IT 
GWOO9 841T 
GW01253 IT 
GW0169 6 IT 
GW02 022 IT 
GWO 06 02 IT 
GWO 09 8 OIT 
GW0125 OIT 
GWO 16 771T 
GW02 42 1IT 
GO5870290001 
GWO0207IT 
GWO 049 9 IT 
GWO 09 3 0 IT 
GW012 761T 
GW0166 1IT 
GW02 0 7 8 IT 
GWO242OIT 
GW02 9 9 2 IT 
GO6870190001 
GWO 0 0 2 7 IT 
GW004 89IT 
GWOO981IT 
GW01251IT 
GWO 16 79 IT 
GWO 0024 IT 
GW005 6 8IT 
GWO 09 83 IT 
GW012 671T 
GWO1675IT 
GWO2019IT 
GO9740290001 
GWO 0 5 0 7 IT 
GWO1270IT 
GWO 1662 IT 
GWO 2 10 5 IT 
GW02 3 9 61T 
GWO 0515 IT 

1.38144 
1.52516 
1.78991 
1.61123 
1.85064 
1.89306 
1.62500 
1.65434 
1.54594 
1.46653 
1.42797 
14.00000 
7.84729 
0.68977 
2.60844 
4 -20023 
4.79557 
4 -25467 
1.18253 
1.61121 
1.26024 
1.46066 
1.24752 
1.21422 
1.65981 
1.53062 
1.63006 
1.41870 
1.33918 
1.50721 
1.50248 
1.45454 
1.30107 
1.46136 
1.01328 
1.08195 
1.27297 
1.16416 
2.87794 
3 -39161 
2.63614 
3.52711 
5.14688 
3.00000 
1.22069 
1.40289 
1.35736 
1.05108 
1.37783 
1.31195 . 
1.21012 

0974 12 /10/9 1 
0974 02/18/92 
1074 10/19/90 

ND - U233,234 AND/OR U238 NOT DETECTED - NO RATIO CALCULATED 
a 



ND 

TABLE D-14 
RATIO OF ACTIVITIES - URANIUM 233,234 TO ZTRANIUM 238 

FILTERED RADIOCHEMISTRY 

LOCATION 

1074 
1074 
1074 
1074 
1074 
31791 
31791 
31891 
31891 
31891 
34791 
34791 
34791 
35691 
35691 
35691 
36191 
36191 
36391 
37191 
37191 
37191 
37591 
37591 
37791 
37791 
37891 
37891 
37891 
37991 
37991 
37991 
38591 
38591 
38591 
39191 
39191 
39191 
4387 
4387 
4387 
4387 
4387 
4387 
4387 
4587 
4587 
4587 
4587 . 

4587 
4587 

- - - - - - - - -  

- U233,234 AND/ 'OR 

DATE 

05/17/91 
08/22/91 
12/11/91 
02/14/92 
05/06/92 
02/13/92 
05/ 08 /92 

02/10/92 
06/05/92 
12/17/91 
02/10/92 
05/20/92 

02/17/92 
05/14/92 
02/11/92 
06/10/92 
06/05/92 
11/12/91 
02/10/92 
06/25/92 
02/25/92 
06/10/92 
01/20/92 
04/21/92 
12 / 16 /9 1 
02/27/92 
06/04/92 
12/16/91 ' 

02/26/92 
06/04/92 
12/18/91 
02/10/92 
05/08/92 
12/18/91 
02/26/92 
05/14/92 
02/01/90 

11/14/90 
03/19/91 
05/15/91 
08/15/91 
12 /12/9 1 

10/25/90 
03/07/91 - '  

05/14/91 
08/16/91 
12 / 11/9 1 

U238 NOT DETECT 

- - - - - - - -  

11/11/91 

11/11/91 

09/11/90 

09/10/90 

SAMPLE 

GW0129 1IT 
GW01678 IT 
GW02 10 6 IT 
GW023 95IT 
GW02851IT 
GW024 681T 
GW02 82 9 IT 
GWO19 9 7 IT 
GW02 44 6 IT 
GWO306OIT 
GW02 15 71T 
GW02447IT 
GWO2908IT 
GWO1994IT 
GW02449IT 
GW02891IT 
GW02459 IT 
GW03 02 0 IT 
GW03 02 1IT 
GWO 19 9 5 IT 
GWO246OIT 
GWO3024IT 
GW02 5 071T 
GW03 02 5 IT 
GW022 75 IT 
GW02 75 71T 
GW02 14 8IT 
GWO 2 4 6 1 IT 
GW03 02 6 IT 
GW02 14 7 IT 
GW02462IT 
GWO 3 04 3 IT 
GWO 2 16 3 IT 
GW024 6 3 IT 
GW02 8 3 1IT 
GWO2162IT 
GW02464IT 
GW02 8 32 IT 
G43870290001 
GWO 00 6 3 IT 
GW00624 IT 
GWOO986IT 
GW012 6 8IT 
GWO 16 601T 
GW02102IT 
WOO3 64 IT 
GW00592IT 
WOO9 3 1IT 
GWO1269IT 
GWO 16 63 IT 
GWO 2 0 9 7 IT 

'KD - NO RATIO 

- - - - - - - - - - - - -  
1.32491 
1.36966 . 
1.22114 
1.63422 
1.42168 
1.50830 
1.52886 
0.96038 
0.99856 
1.64469 
1.15388 
1.58954 
0.34615 
1.33265 
1.30200 
1.17357 
1.44338 
1.53846 
1.16046 
1.12926 
1.41422 
1.98937 
1.69405 
1.10204 
1.13469 
1.11983 
1.68396 
1.71892 
1.43410 
1.42744 
1.63036 
1.51000 
1.51333 
1.57622 
1.59215 
2.00843 
1.77129 
1.41687 
3.80981 
1.34766 
1.39483 
1.07912 
1.33709 
1.30468 
1.50379 
1.25731 
1.54698 
3 -49944 
1 - 74962 

.CALCULATED 



TABLE 0-14 
RATIO OF ACTIVITIES - URANIUM 233,234 "0 URANIUM 238 

FILTERED RADIOCHEMISTRY 

4587 
4587 
4887 
5187 
5287 
5287 
5287 
5287 
5287 
5287 
5287 
5287 
5387 
5387 
5487 
5487 
5986 
5986 
5986 
5986 
5986 
5986 
5986 
6286 
6286 
6286 
6286 
6286 
6286 
6286 
6386 
6886 
6886 
6886 
6886 
6886 
6886 
6886 
6886 
6986 
6986 
6986 
6986 
6986 
6986 
6986 
SW029 
SW029 
SW029 
SW029 
SW031 

ND - U233,234 

02/22/92 
06/23/92 
07/24/90 

01/29/90 
12/11/90 
03/26/91 
06/07/91 

lO/l8/91 

08/08/91 
10/11/91 
01/17/92 
04/22/92 
02/05/90 
07/31/90 
01/30/90 

03/20/90 
07/18/90 

03/15/9 1 
05/10/91 
08/22/91 
11/15/91 

11/21/90 

05 / 14 /9 1 
08/22/91 
11/25/91 
06/11/92 
06/13/90 
08/01/90 
05/14/91 
11/25/91 
02/26/92 
02/13/90 
11/02/90 
03/19/91 
09/06/91 
03/06/91 
08/20/91 
02 /12 /9 0 
07/17/90 
10/23/90 
05/13/91 
11/13/91 
07/17/90 
06/13/91 
07/11/91 

11/18/91 

10/09/90 

09/18/90 

01/09/91 

08/08/91 
07/19/90 - 

AND/OR U238 NOT DETECTED - NO CALmm 

SAMPLE . 

GW02 3 77 IT 
GWO 3 04 7 IT 
GWOO 0 3 9 IT 
GWO1926IT 
G52870190001 
GWO 079 71T 
GWO1044IT 
GWO 13 9 OIT 
GWO1628IT 
GW01897IT 
GW022 74 IT 
GW02719IT 
G53870190001 
GWO 0 12 71T 
G54870190001 
GW02 0 16 IT 
G59860390001 
GWO 0 0 14 IT 
GWO 05 0 OIT 
GWOO9 8 5 IT 
GWO 12 65IT 
GW0170 OIT 
GW02 0 18 IT 
GWO0402IT 
GWO 0 73 1IT 
GWOO 855IT 
GW012 841T 
GWO1708IT 
GW02046IT 
GWO 3 05 61T 
G63860612021210 
0187IT/GW00190IT 
1286IT/GW01289IT 
2058IT/GW02060IT 
2381IT/GW02383IT 
G68860290001 
GWO 0629 IT 
GWO0991IT 
GWO 175 1IT 
0925IT/GW00927IT 
1692IT/GW01695IT 
860290/G69860290001D 
GWOOO18 IT 
GWO0509IT 
GW012 771T 
GW02020IT 
swoo13owc 

. swo1227wc 
sw0133 OWC 
SWO1436WC 
swoo199wc 

_ _ _ - _ _ - _ _ _ _ _ _ _ _ _ - - - - -  
RATIO 

4.89926 
4.74932 
1.47555 
1.23508 
1.38928 
1.27394 
1.51980 
1.48602 
1.51632 
1.35486 
1.55883 
1.31856 
1.47800 
1.21288 
3.08547 
2 -44183 
1.20032 
1.33248 
1.69489 
1.48691 
1.37207 
1.40610 
1.53692 
1.46506 
1.52854 
1.72190 
1.22201 
1.34243 
1.57376 
1.16602 
1.13203 
0.48662 
2.67434 
1.11129 
1.41475 
1.32051 
0.70000 
0.66649 
1.23014 

' 1.39430 
1.29769 
1.21142 
1.43922 
1.61976 
1.28062 
1.39845 
1.48723 
0.99195 
2.00027 . 
0.87915 
1.08780 

_ - - - - - - - - - -  

.." 



ND 

TABU D-I& . 
RATIO OF AClTNITIES - URANIUM 233,234 TO URANIUM 

. FILTERBD RADIOcHgMISTRY 

LOCATION 

SW031 
SW032 
SW032 
SW032 
SW032 
SW032 
SW032 
SW033 
SW033 
SW033 
SW033 
SW033 
SW033 
SW034 
SW034 
SW034 
SW034 
EW034 
SW035 
SW035 
SW035 
SW035 
SW035 
SW035 
SW036 
SW036 
SW036 
SW038 
SW038 
SW038 
SW039 
SW039 
SW039 
SW039 
SW044 
SW044 
SW044 
SW044 
SW044 
SW044 
SW044 
SW045 
SW046 
SW046 
SW046 
SW046 
SW046 
SW046 
SW046 
SW066 
SW067 

- - - - - - - - -  

U233,234 

DATE SAMPLZ 

08/12/91 swo1443wc 

07/10/91 swo 13 3 1WC 
08/07/91 swo 143 7wc 
01/15/92 swo1794wc 

- - - - - - - -  . . . . . . . . . . . . . . . . . . . . .  
07/16/90 SW0013 6WC 
06/13/91 SW0122 8WC 

04/11/90 SW032W041190A 
08/07/91 1438WC/SW80145WC 
07/16/90 SWOO 12 8WC 
06/13/91 swo1229wc . 
07/10/91 sw013 32wc 
01/15/92 swo1795wc 
04/11/90 SW033W041190A 
06/13/91 1230WC/SW80131WC 
07/10/91 1333WC/SW80139WC 
07/16/90 swo 0 129wc 
08/08/91 swo1439wc 

07/19/90 swoo141wc 
06/25/91 swo1235wc 

08/13/91 swo1444wc 

08/13/91 swo1445wc 

11/05/90 swoo52owc 
06/20/91 swo1244wc 
07/25/91 SWO 13 4 7wC 
07/16/90 SWOO138WC 
06 / 04/9 1 swo1231wc 
07/08/91 sw013 34wc 

11/28/90 sw0052 3wc 

04/08/91 swo1037wc 
05/14/91 swo1144wc 
06/25/91 sw0124 7wc 
07/09/91 swo135owc 
07/19/90 swoo 175wc 
11/28/90 swo 0 52 4wc 

05/22/91 swo1145wc 

08/08/91 swo1457wc 

06/12 /9 0 sw00015wc 

04/11/90 SW034W041190A 
05/14/91 1132WC/SW80123WC 

07/10/91 SW0133 8WC 

04/12 /90 SW035W041290A 

04/12/90 SW036W041290A 
08/08/90 SW7000 8WC 

04/12 /9 0 SW039W041290A 
07/19/90 SWO 0 16 9WC 

12/07/90 SWOO627WC 

12/07/90 SW0062 8WC 
04/08/91 SWO 103 8WC 

06/25/91 .. SWO1248WC 
07/09/91 * SWO1351WC 

07/19/90 SW00146WC 

AND/OR U238 NOT DETB- - NO RATIO CALCULATED 

238 

- - - - - - - - -  0 RATIO 

1.17258 
2.07062 
0.92629 
1.00000 
2.17424 
1.14084 
0.79812 
1.09389 
1.19047 
1.78800 
3.05725 
1.48148 
1.18918 
0.43933 
1.83593 
3 * 74934 
4.89930 
1.12711 
1. 19607 
0.89045 
0.74724 
0.99457 
0.62616 
1.67857 
0.30759 @ 
0.45559 
1.22001 
1.74603 
2.01902 
3.14578 
1.43758 
0.64555 
4.76093 
1.58333 
1.47981 
1.44117 
ND 
1.00000 
0.82608 

. 0.89117 
0.77989 
1.32766 I 
1.59375 1 
1.28947 1 

1.37500 
1.24412 
1.23556 
1.40842 
1.48080 

I 
I 

2.00000 O *94474 a 
. -  j 



TABLE D-14 
RATIO OF ACTIVITIES - URANIUM 233,234 TO URANIUM 238 

FILTERED RADIOCHEMISTRY 

'ION - - - -  DATE 

06/19/91 
07/10/91 
08/08/91 
07/19/90 
06/19/91 
07/10/91 
00/08/91 
07/18/90 
05/13/91 
06/19/91 
07/10/91 
08/08/91 

- - - - - - - -  SAMPLE 

swo1241wc 
swo1344wc 
swo145owc 
swo 0 14 7wc 
swo 1242wc 
swo1345wc 
swo1451wc 
swo 0 142wc 
sw0114 OWC 
swo 1243wc 
SWO1346WC 
swo1452wc 

. . . . . . . . . . . . . . . . . . . . .  RATIO 

0.91700 
1.34375 
1.29298 
0.94324 
0.82456 
1.09151 
0.99403 
1.18952 
0.02735 
0.72556 
0.86360 
1.39038 

- - - - - - - - - - -  



Table D-15 

summary 
Volatile Organic Compounds 

Detected at OU1 

Analyte - GM Ss GW SW SEEPS 

~,~,~-TRICHLOROETHANE YES NA YES YES NO 
I 

TRICHLOROETHENE YES NA YES YES YES 

TETRACHLOROETHENE YES NA YES YES YES 

CARBON TETRACHLORIDE YES NA YES NO NO 

1,2-D1CHLOROETHENE NO NA YES YES NO 

CHLOROFORM 

1,l-DICHLOROETHENE 

cis 1,2-D1CHLOROETHENE 

lf1,2-TRICHLOROETHANE 

1 , l  -DICHLOROETHANE 

1,2-DICHLOROETHANE 

TOLUENE 

TOTAL XYLENES 

2-HEXANONE 

4-METHY L-2-PENTANONE 

CARBON DISULFIDE 

DICHLOROFLUOROMETHANE 

YES 

YES 

NO 

NO 

NO 

YES 

YES 

YES 

YES 

YES 

YES 

NO 

NA YES NO NO 

NA YES YES NO 

NA YES NO NO 

NA YES NO NO 

NA YES YES NO 

NA YES YES NO 

NA YES YES YES 

NA YES YES NO 

NA YE3 NO NO 

NA YES NO NO 

NA YES YES NO 

NA YES NO NO 

SEDS 

YES 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

YES 

NO 

NO 

NO 

NO 

NO 



Table D-15 (Continued) 

s -w  
Volatile Organic Compounds 

Analvte 

STYRENE 

TRICHLOROFLUOROMETE 

VINYL ACETATE 

m-XYLENE 

p-CHLOROTOLUENE 

p-CYMENE 

sec-BUTYLBENZENE 

tert-BUTY LBENZENE 

2-BUTANONE 

ACETONE 

METHYLENE CHLORIDE 

CHLOROBENZENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

BENZENE 

VINYL CHLORIDE 

1,2-D1CHLOROPROPANE 

BENZYL 1,2,4-TRIMETHYL 

trans- 1,3-D1CHLOROPROPENE 

1,4-DICHLOROBENZENE 

eg&g\ou 1 \rfLri\feb\appen-d\tbld-15 .jun 

Detected at OU1 

- GM SS GW 

YES NA YES 

NO NA YES 

NO NA YES 

NA NA YES 

NA NA YES 

NO NA YES 

NA NA YES 

NA NA YES 

YES NA YES 

YES NA YES 

YES NA YES 

YES NA NO 

NO NA YES 

YES NA YES 

NO NA YES 

NO NA YES 

NO NA YES 

NO NA YES 

YES NA NO 

YES NA NO 

/ 

- sw 
YES 

NO 

NO 

NA 

NA 

NO 

NA 

NA 

YES 

YES 

YES 

NO 

NO 

YES 

NO 

NO 

YES 

NO 

NO 

NO 

SEEPS 

NO 

NO 

NO 

NA 

NA 

NO 

NA 

NA 

YES 

YES 

YES 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

SEDS 

NO 

NO 

NO 

NA 

NA 

NO 

NA . 

NA 0 
YES 

YES 

YES 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

No @ 
NO 



Table D-15 (Continued) 

summary 
Volatile Organic Compounds 

Detected at OU1 

NOTES: 

YEWNO indicates if present in identified medium 
GAR - geologic material 
SS - surface soil 
GW - groundwater 
SW - surface water 
SEDS - sediments 
NA - not analyzed 

Many VOCs present in samples from OU1 have been determined not to be contaminants at OU1. These VOCs are 
listed below along with the rationale for the determination. 

\ 

a 

eg&g\ou 1 \rfi-ri\feb\appen_d\tbld-l5 .jun Page 3 

~~ ~ 



Table D-16 

Surface Subsurface 
Soil Soil 

Surface Water/ 
Groundwater Seeps Sediments 

Inorganic Analytes 

Selenium X 

Vanadium X 

Plutonium X* X* X** X** 

- 

Americium X X* X** X** 

Uranium X* X* 

Volatile Organic Compounds 
r 

I[ Carbon Tetrachloride I I X X I 

1 ,l  ,I-Trichloroethane 

Trichloroethene 

11 1.2-Dichloroethane I I X I X I X I II 

X X X X 

X X X -  

Chloroform 

1.1 -Dichloroethene 

I '  

X X 

X X X 

1.2-Dichloroethene 

cis-1.2-Dichloroethene 

1.1.2-Trichloroethane 

X X 

X 

X 

Presence in these media is based on recently collected hot spot data. 
** Presumed to be present as a contaminant of these media because of the widespread nature of the contamination originating from an off-site 

source. 

1.1 -Dichloroethane 

Toluene 

Total Xylenes 

~ 

X X 

X X X X 

X X X 

Polynuclear Aromatic X X 
Hydrocarbons 

Aroclor-1254 X 
Aroclor- 1248 X 

X 

X 



Table D-17 

Analytes Eliminated as OU1 Site Contaminants 

Inorganic Parameters 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 

Cesium 
Cesium-134 
Cesium- 137 
Chromium 
Cobalt 

Iron 
Copper 

Lead Potassium Strontium 
Lithium 8 Radium-226 Strontium-89,W 
Magnesium Radium-228 Thallium 

Mercury Silver Tritium 

Nickel 

Manganese Silicon Tin 

Molybdenum Sodium Zinc 

Volatile Organic COmDOUndS 

Acetone 
Benzene 
Benzene 1,2,4-Trimethyl 
2-Butanone 
Carbon Disulfide 
Chlorobenzene 
1,2 Dichloropropane 
1,4 Dichlorobenzene 

Semivolatile Organic ComDounds 

Dibromochloromethane 
Dichlorodifluoromethane 
Ethylbenzene 
2-Hexanone 
4-Methyl-2-Pentanone 
m-Xylene 
Methylene Chloride 
p-Chlorotoluene 

Benzoic Acid 1 ,CDichlorobenzene 
Benzyl Alcohol 2,6-Dini trotoluene 
Beta-BHC Di-n-Butyl Phthalate 
Bis(2ethylhexyl)Phthalate Di-n-Octyl Phthalate 
Butyl Benzyl Phthalate Dibenzofuran 
4,4’-DDT Diethyl Phthalate 

p-Cymene 
secButylbenzene 
Styrene 
Trans 1,3-Dichloropropene 
tertButylbenzene 
Trichlorofluoromethane . 

Vinyl Chloride 
Vinyl Acetate. 

2-Methylnaphthalene 
4-Methylphenol 
Naphthalene 
4-Nitrophenol 
N-nitrosodiphey lamine 
Pentachlorophenol 

I 



Contami 
Grow 

Simihent S p a t i d  
UTL Dittoranom Tempord 
E~omdanoe? by ANOVA? Comidarmtbm? 

YES YES ELIMINATED 

YES YES ELIMINATED 

ELIMINATED YES YES 

YES YES ELIMINATED 

II ANTIMONY 

OUl 
Contaminant? 
NO 

NO 

NO 

NO 

38/77 48.36 

SERRUUM 31 2 6  f CADMIUM w . i e  
CALCIUM 100.00 

CESIUM 21 .e2 

COBALT 6 i m i  82.8e 

CHROMIUM 70181 88.42 

COPRR 78180 86.00 11 IRON I elm1 I 100.00 

ii  

I 

ELIMINATED 

NA NA 

YES YES ELIMINATED NO ’ 

YES I YES I NO II I ELIMINATED 

UTHlUM 

MAONEBIIIM 

MANGANESE 

MOLYBDENUM 

eem I 86.18 YES 

78mi 88.30 YES 

elm1 100.00 YES 

eomi 08.17 YES 

BIB1 7.41 YES 

71/81 87.86 NO 

eemi 83.86 NO 

YES I ELIMINATED I N 0  II 
YE8 I ELIMINATED I NO ~ II 

ELIMINATED 

ELIMINATED 

NA 

NA NO 

I ELIMINATED 11 POTASSIUM - - I  87.63 I YES I YES 

~~ ~~ ~~ ~~ 
~ 

SILVER 28/78 33.33 NO , NA NA NO 

SODIUM 81/81 100.00 YES YES ELIMINATED NO 

BTRONTIUM 7 e n ~  100.00 YES Y E S  ELIMINATED NO 

THAUlUM imi .  4.84 NO NA NA NO 

TIN NO NA NA NO 



Table D-19 
Contaminant Screening Process 

Groundwater Total Radiochemistry 

AMERICIUM-24 I 11 711 18 99.16 

OR068 ALRlA 13/13 100.00 

OR088 BETA I 10110 I 100.00 

I 1311133 I 98.60 

ou1 
Concmtnult? 

~ ~~ 

NO 

No 
NA 

NA 

I NO 



Table D-20 
Contaminant Screening Process 

Groundwater Water Quality Parameters 

Signifbsnt 
Dstwtbml p@mml UTI. Dtfforsnom 

An*. Obmwwmtbnm Dsteotd E m m d ~ ~ ?  by ANOVA? 

8ICC*RBONATE AB CACO3 97187 100.00 YES NP 

Spmtisll 
Tsmporel ou1 
Cotuidarmtbna? Contsminsnt? 

ELIMINATED NO 
~ 

CAPEONATE AS CACO3 

CHLORM 

CYANIDE 

FLUORDE 

NITRATEMTRITE 

ORTHORIOSPHATE 
~ 

II SILICA. DISSOLVED 63/64 98.16 YES NA I ELIMINATED NO II SULFATE I 1071111 I 86.40 I YES I NA I ELIMINATED I NO 

~~ ~~ 

26/76 34.67 No NA NA NO 

1 02/1 0 4  88.08 YES NA ELIMINATED NO 

1 6  20.00 NO NA NA NO 

NO 10B1114 96.61 YE8 NA 

0311 16 60.87 YES NA ELIMINATED NO 

3 4 6 9  60.71 YES NA ELIMINATED NO 

ELIMINATED 

~ 

TOTAL WSSOLVED SDLIDS 113/116 88.28 YES NA EUMINATED NO 

PH 21121 100.00 YE6 NA ELIMINATED NO 
c 

2 -  

. -  

.I 



Table D-21 
Contaminant Screening Process 

Groundwater Organics 

NA - Nd Applicable; ID - InauRicienl Data 



NO 

NO 

NO 

YE6 

1 YES 

NA NA NO 

NA NA NO 

NA NA NO 

No NA NO 

No NA NO 

Table D-22 
Contaminant Screening Process 

Surface Soil Total Metals 

ALUMINUM 34/34 100.00 

1 134 I 2.94 ANTIMONY 

ARSENIC 

BAfUUM 

BERRUUM 

CADMIUM 

8 7.08 

34134 

21.43 _ -  . 
34/34 I 100.00 

34134 I 100.00 

CALCIUM 

CEGIUM 

CHROMIUM 

COBALT 

COPPER 

IFWN 

LEAD 

LITHIUM 

MAQNESIUM 

MANQANESE 

6/34 14.71 No NA NA 

28/32 81 2 6  YE6 YES ELIMINATE0 

34/34 100.00 YES NO NA 

34/34 100.00 YES NO NA 

11/33 61.62 NO NA NA 

34/34 100.00 YES YE6 ELIMINATED 

34/34, 100.00 YE6 NO I NA 

34/34 100.00 YES YES ELIMINATED 

MERCURY 

MOLYBDENUM 
~~~ ~ ~ 

NICKEL 

POTASSIUM 

SELENIUM 

GIUCON 

SODIUM 

GTRONTIUM NO 

THAUlUM 22134 84.71 NO. NA NA NO 

24/34 I 70.69 I YES I NO I NA I NO TIN 
~ 

VANADIUM 

ZINC 

~ ~ 

34/34 100.00 YES NO NA NO 

34/34 100.00 YE6 NO NA NO I 



Table D-23 
Contaminant Screening Process 

Surface Soil Total Radiochemistry 

NA - No( Applbablr; tD - lnmuffbhnt Data 



r 

Table D-24 
Contaminant Screening Process 

Surface Soil Water Quality Parameters 

II z. 



Table D-25 
Contaminant Screening Process 

Surface Soil Organics 

NA - Not Applbrbk: ID - Inauffbkrrt Data 



Significant Spatiail 
Detections/ Percent UTI. Dillerence Temporal 

Analvte Observations Detected Exceedance? by ANOVA? Considerations? 
ou 1 
Contaminant? 

~ 

THALLIUM 

TIN 

VANADIUM 

ZINC 

~ 

831227 36.66 NO NA NA NO 

181223 8.07 YES ID NA NO 

228R29 99.56 NO NA NA NO 

229/229 100.00 YES NO NA NO 



Table D-27 
Contaminant Screening Process 

Geologic Materials Total Radiochemistry 

1 3611 36 100.00 YE6 No NA No 
RADIUM-228 16811 68 100.00 YES NO NA No 

mmwiuuae..ao 18811 74 87.13 YES 10 ELIMINATE0 No 

M U M - 2 2 8  

NA - Not Applbabl.; ID - lnauffbbnt Dma 



Table D-28 
Contaminant Screening Process 

Geologic Materials Water Quality Parameters 

Detwtbnol Pmromnl 
Anal@. Obmrwtbna D.1wt.d 

NNRATUNITRITE 31/00 40.97 

GULFIDE 28183 34.84 

SignHbull Spmtiall 
un D i f f r o m  Tamporal ou 1 
Eroemdanoo? by ANOVA? Comidoretbnd Contamhsnt? 

YES NA ELIMINATED NO 

NO NA NA No 
II on I 03183 I 100.00 I NO I NA I NA I N 0  11 



Table D-29 
Contaminant Screening Process 

I I 

BENZOIC ACID ziiez 1.10 No No ELIMINATED NA ,NO 

BISI2ffHYLHE)[YURCTHAlATE 301104 18.30 No No ELIMINATED EUMINATED I N 0  

B U M  BE- M H A U T E  i i i e7  0.63 No No ELIMINATED ELIMINATE0 1 NO 

I I 
W R B U M  RCTHALATE 4 1 1 1 ~  21.93 NO No RnAlNED ELIMINATED 

ELIMINATED D h r O C M  RCTHAUTE 21187 1 .Ol NO NO ELIMINATED 

Dl0ENZDFURAN 11106 0.64 No No ELIMINATED NA I NO 

DlEfHn RCTHAUTE 11107 0.63 No No ELIMINATED ELIMINATED I NO 

INo 



II - 

D8tOOtkIW/ Peroent 
Obaarvntbne Det0ot.d 

1111 1 100.00 

1211 2 100.00 

1211 2 100.00 

ell 2 76.00 

411 2 33.33 

1211 2 10000 

ALUMINUM 

ARSENIC 

BERYWUM 

r -  ~ 

Sioni(ban( Spatiall 
UTL Diffaranoa Tampord ou 1 
h m * d a n o d  by ANOVA? Coneidmratione? Contaminant? 

NO NA NA NO 

NO NA NA NO 

YES YES ELIMINATED NO 

NO NA NA NO 

NO NA NA NO 

YE8 YES ELIMINATED NO 

11 CADMIUM 

CHAOMIUM 

COBALT 

COPPER 

IRON 

LEAD 

LITHIUM 

MMNEMUM 

11 CALCIUM 

1211 2 10000 NO 

1211 2 100.00 YE8 

1211 2 100.00 NO 

1211 2 100.00 NO 

1211 2 100.00 YES 

1211 2 100.00 No 

1211 2 100.00 NO 

Table D-30 
Contaminant Screening Process 

Sediment Total Metals 

81.67 

81 .87 

60.33 

100.00 

26.00 

100.00 

100.00 

16.87 

NO NA NA NO 

NO NA NA NO 

NO NA ' NA NO 

NO NA NA NO 

YES YES ELIMINATED NO 

YE8 YE8 ELIMINATED NO 

YES YES ELIMINATED NO 

NO YES YES ELIMINATED 

1: 

11 MANQANESE I 12112 I 100.00 I NO 

411 2 

i:;ADIUM 12/12 

1211 2 

11 MOLYBDENUM I 6/12 I 60.00 I NO 

33.33 

100.00 

IW.W 

NA I NA 

NO NA ' NA NO 

NO NA NA NO 

YES : YES ELIMINATED NO 

I ELIMINATED YES 

ELIMINATED 

NA NA 

NO II 

NO 

11112 

POTASSIUM 11/12 

SELENIUM 

11111 

SODIUM 1211 2 

11 STRONTIUM I 12112 

11 THAUlUM I 2/12 

i 

NA - Not Apphbb; ID - knutfbbnt Data 



Table D-31 
Contaminant Screening Process 
Sediment Total Radiochemistry 

Sloniffoml Sp.li.l/ 
Dotoatbnd P*ro*nt UTL Differmnoo Tomporal 
Obomrvatbm Doto0t.d E x o ~ ~ * ?  bv ANOVA? Conaidaratbru? Contaminant? 

I I 

nmuwzze 618 1 0 0 . 0 0  No NA 

mmwiuM-ee,-eo 1 2 / 1 1  1 0 0 . 0 0 .  YE8 NO 

TmlUM 717 1 0 0 . 0 0  NO N* 

URAMUM-233.-234 1211 1 1 0 0 . 0 0  NO NA 

URANIUM-136 1 2 / 1 1  1 0 0 . 0 0  NO I NA 

u MNI u M .2 3 e 1211 1 1 0 0 . 0 0  No NA 

NA I N O ;  

EUMINATED I NO 

NA - Not Applbmbl.; ID - lmuffbbm Dot. 



Table D-32 
Contaminant Screening Process 

Sediment Water Quality Parameters 

Signilbml 
Datwtbnsl f'eroent UTL Dtfferewe 

An&. Ob..,v.tbm Datootsd ~o0edano0? by ANOVA? 

Spaisll 

Consklarmtbna? Contaminant? 
Tarnporsl OUl  

BICARBONATE AS CACO3 

CARBONATE 

NITRATfNITfUTPTE 

PH 

212 100.00 NO NA NA NO 

212 100.00 NO NA NA No 
811 0 80.00 NO NA NA NO 

10110 100.00 NO NA NA NO 



Table D-33 
Contaminant Screening Process 

Sediment Organics 

NA - Not AppBcable; ID - lmutfident Data 



Table D-34 
Contaminant Screening Process 

Surface Water Total Metals 
Spatiall 
Temporel 
Condderaionr? Contmminurc? 

ELIMINATED II ANTIMONY I 331270 I 12.22 I YES I YES 

11 ARSENIC ~ I 281268 I 10.81 I YES I YES ELIMINATED No 

ELIMINATED I NO 
~~ 

BAWUM 2311273 94.82 YE8 YES 

BERYLLIUM 171267 8.81 NO NA 

CADMIUM 231263 9.08 NO NA 

CALCIUM 2721273 98.83 YES YES 

CESIUM 301271 11.07 NO NA 

CHROMIUM 601272 19.38 YES YE8 

NA NO 

N A  I NO 

ELIMINATED 

NA NO I NA 10.26 

41.70 

COBALT 281273 

COPPER 1131271 

IRON 2631273 

LEAD 1331271 

LITHIUM 1621270 

MAONESIUM 2881273 

MANQAFIESE 2441273 

MERCURY 121262 

YES I YE8 ELIMINATED I NO 

92.67 YES I NO N A  I NO 
~~ 

YES YE8 

YES YES 

YES YES 

NO NA 

NO NA 

NO NA 

YES YES 

YES YES 

ELIMINATED 

ELIMINATED 

ELIMINATED 

NA NO 

N A  

49.08 

66.30 

98.63 

89.39 

4.78 

MOLYBDENUM 421270 16.68 

NICKEL I 371288 I 13.91 ELIMINATED NO 

ELIMINATED I NO POTABSIUM 2081272 76.14 

SELENIUM 641282 20.61 

SIUCON 1311131 100.00 

SILVER 411271 16.13 

SODIUM 271 I273 98.27 

STRONTIUM 21212m 78.10 

T H U U M  31280 1.16 

TIN 471261 18.73 

ELIMINATED I NO YE8 YE8 

YE8 NO 

YES YES 

YES YES 

YE8 YES 

NO NA 

NA I NO 

ELIMINATED 

ELIMINATED 

ELIMINATED 

NA 

ELIMINATED VANADIUM 11 61273 42.12 I YES YES 

ZINC , 2261272 82.72 YES NO NA NO 



Table D-35 
Contaminant Screening Process 

Surface Water Total Radiochemistry 



Table D-36 
Contaminant Screening Process 

Surface Water Quality Parameters 

D.1.Otbnsl 
0b.onmtbnm 
02/83 

44/77 

183/183 

11 CARBONATE A8 CACO3 

Bignifbmnt Sp.lisl/ 
pro.- UTL Difforonoo Tompord 0u1 
D.1.ot.d hm.danoo? by ANOVA? Considmmbnm? Contmminom? 

0e.02 YES NA ELIMINATED NO 

67.14 NO NA NA No 
100.00 YE8 NA ELIMINATED NO II cniomm 

8ULHDE 

TOTAL DISSOLVED SOLIDS 

00.0e 

12711 68 80.38 

13.04 

I 166H60 08.73 

17.31 

18811 70 I 80.82 

II YE8 NA ELIMINATED I NO 

YE8 I NA I ELIMINATED I NO 

ELIMINATED 

ELIMINATED 

YE8 ELIMINATED 

YE8 NA ELIMINATED No 

YE8 NA ELIMINATED 

I 73/73 I 100.00 I NO II 



Table D-37 
Contaminant Screening Process 

Surface Water Organics 

CARBON MGULFIM 

D e t m n n  PHTHALATE 

ETHnsENZENE 

MLTrmENE CHLORIDE 

N+(TrR06OMPHENYLAMINE 

1.2-DICHLOROPROP.WE 11236 0.43 No NO ELIMINATED NA NO 

z.e.urANora 71223 3.14 NO No EUMINATED EUMINATED NO 

ACETONE 601206 28.27 No NO EUMINATED CUMIN ATLO NO 

B E N M  ALCOHOL 1142 2.38 NO No NA NO EUMINATED 

31230 1.30 NO NO . EUMINATED NA No 

1142 2.38 NO No EUMINATED ELIMINATED NO 

i m e  0.42 NO No EUMMATED NA NO 

1201234 61 2 8  NO N o '  EUMINATED ELIMINATED NO 

1142 2.38 NO NO EUMINATED NA No 

11 BIGiZffHYUIEXYlJIWlHALATE I 8/42 I 14.28 IN0 IN0  I EUMINATED I EUMINATED I No II 
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DELETE A CHEMICAL. 

Site Specific Chemical 

Proposed Contaminants 
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E PA/CD H 
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and Clarification* 

Detections 
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Contaminants 

Deletet +i 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Plant, Golden. Colorado 

** DIRECT EXPOSURE THROUGH INGESTION, INHALATION OR 
DERMAL EXPOSURE AS APPLICABLE. 

UTL = Upper Tolerance Limit 
ANWA = Analysis of Variance 
RBC = Risk Based Concentrotion 

881 HILLSIDE AREA 
OPERABLE UNIT NO. 1 

PHASE 1II RFI/RI REPORT 

Contaminants of Concern 
Screening Flow Chart 

Figure D-1 
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Figure D-20 
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Figure 0-44 
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Figure D-60 
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Figure D-65 
Groundwater (WCS) Total Iron 
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Figure d-68 
Groundwater (KAR) Total Lead 
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Figure 13-77 
G ro u n d water (R FA) Total Lithium 
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Figure D-92 
Groundwater (WCS) Total Manganese 
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Figure D-93 
Geologic Material (COL) Total Manganese 

-. ....... 
Backgroun 

.. ... 

. . I .  . ,  
, I  . 

. .  

0-1 90 
190-380 

. .  : .  . . .  . . . .  ,'.. : 
:_ .., , I ,  . .  
. . . .  . . . .  . .  
.;:,.;:.. .'* ,,,: 
,,_ . . :'. .:: ' 
,., 1 ; I.. 3 :. ' 

;.:.;.: ' 

.' . .  . , r e .  . . , ,. ,. , 
:. :. : . . . . . . .  

, ,  . .  
,, 

. . . . . . . . . .  

271.241 3 
' /  

-I- 

F 
. .  

I . , ,  
. . . .  . . . .  . . . .  . . . . . . .  . ., , . ,  . ,  . .  
I .  . 

. .  

. .  

380-57C 

UTL - 643.487 

.I . ,_, I, , , 1 ,  ,',, , . . . .  ......I. - . . .  I ,:,:., .' . . : I 

. . . . . .  . .  

, .  . I / .  . 

. .  

. . .  . .  1.' . I  , . . ,:. , , , ' ./;, ,I 1 
I I I I I 

11 40-1 330 1520-1 71 0 

I .  
. . . .  _.,,. ... ,I ... ,.,: 

,. 
,.,: 

,._ , 

760-950 
570-760 950-1 140 1330-1 520 171 0-1 900 

Concentration (nig/kg) 



(8qpw) uo!p?Jlua3uo~ 
0 1-6 8-L 9-s P-6 

6-8 L-9 S-P €3 

t-t 
llri ' 

i9bt.i - 

' . ., , .  . .  .. . .  
. .  

.'.I ... , . " I  

, , ' I  . , .  
, . , ..I' 

, . . .. : . . , . ,.. . .  . ;,,, ' :', . .  
. ,  

. ... 

z- 1 
1-0 

y punoifi 

. I .  . :, .._I' . '  . ' 
; ,:.;, ,.: //;.;.,'; 

ea 

-00'0 

-SO'O 

-0 1'0 

-s 1'0 

-02'0 

-SZ'O 

-0E.O 

-96.0 

-0 t .O 

-SP'O 

-os0 



0 

0 0 

2 8 .- v) 
7 

0 v) 0 

0 2 2 0 0 
(? 



O'SE-S' 1E 0'82-S'PZ 0' 12-S'L 1 O'P 1-S'O 1 O'L-S'E 
S' 18-0'82 S'PZ-0' 1z S'L 1-03 1 s.0 1-O'L 9'8-0'0 

L I 1 ,  1 I I 

9E28.9 - UeaW W S  +8-9z - i i n  ................................. -- . ............ .. ....................................... I . ....... ............ - 

00'0 

SO'O 

01'0 

s 1.0 

OZ'O 

SZ'O 

06'0 

SE'O 

OP'O 

SP'O 

09'0 

SS'O 

09'0 

S9'0 

OL'O 

SL'O 

08'0 

S8'0 

06'0 

S6'0 

00' 1 

SO' 1 



os-SP OP-SB 

(I/%) U O ! ~ ~ . I ~ U ~ X J O ~  

OB-sz oz-s 1 0 1-s 



* 

E 
3 
v) 

0 
CL 

.- 

CI 

, 
I 1 

I 
I 

In 0 
0 0 

0 
-c 

0 0 0 

0 
0 
In 

0 
In 
In 
aD 

4 

0 
0 
(0 

In 
(D 
(D 

2 

0 
E 
9 
0 
In rc w 

0 
0 
aD 

0 
In 
aD 
(u 

3 

0 
0 m 

In m 

-c 

0 

n 

ZI a 
W 

c 
0 .-. 
Y 

2 
8 
Y c 
c 
8 



0 0 

% '  I ,..... . . . . .  

. . . . .  

! 



E 
3 
cn cn a 
0 
CL 

.I 

c1 

I i 

I 
! I 

n 

t3 
0 
v 9 

3, 
2 0 



(I/%) uo!ie~iua~uo3 
OLES-SLPP 08SE-S89Z 06L 1-968 OS68-SSO8 09 lL-S9Z9 

SSO8-09 CL S929-OLES SLPP-08% S892-06L 1 S68-0 

OSC*PZSP - i i n  

. .-.-. ............. . ~ - _  

---------- ......... ._- . __-_____ ................................................... ............................... 

... ........................................ ............................................................... ................................ ...................................... ............. .--- -. .-.-.------I--..-- 

.. ....................... ........................................ .... -_ ..-.. ..................... I.- -. _.-- ................. 

ao'o 

SO'O 

01'0 

4 1'0 

02'0 

SZ'O 

OE'O 

SE'O 

OP'O 



(I/%) uo! j e ~ j u a ~ u o - ~  
0022-086 1 09L 1-OPS 1 OZE 1-00 1 1 088-099 OP P-OZZ 

086 1 -09L 1 OPS 1-OZE 1 00 1 1-088 099-OPP OZZ-0 

- ..... 

_---_--_______.-____I- ...................... .. 

-__.-_--_______.__________.-___._.I_._ ...... 

._-I-- .. ~ .......... 

____ . ...... .. 

--.--_______...__-. "_I---.-..-.- . ____ .......................................................................... 

........ .................... 

.I-__ .................................... . .......... 

____I__. ____ __-_.___~-___-_____-I__ .......................... ...... _-__- 

.......................... I__ . 

-_-.-I-- ___-__.-__l___l__ ................................ 

- _- . . . 

- I___ .. ____-_ 

00'0 

50'0 

Q 1'0 

5 1'0 

02'0 

SZ'O 

06'0 

.SE'O 

QP'O 

SP'O 

09'0 

5S'O 

09'0 

s9-0 

QL'O 

SL'O 

08'0 

58'0 



lh t5 
8 8 



(I/%) uoyewamo3 
OPZ-9 LZ Z6 1-89 1 PP 1-OZ 1 96-ZL 8P-PZ 

9 12-26 1 89 1-PP 1 OZ 1-96 ZL-8P 

WECY 
.... 

PZ-0. 
00'0 

SO'O 

-0 1'0 

s 1'0 

02'0 

SZ'O 

-0E.O 

S6'0 

~ - -0P'O 

SP'O 

----.- 

- ~ .  

- - ~ .  

-0S'O 

SS'O 

09'0 

U L  u 



00'0 

-90.0 

0 1'0 

-s 1'0 

-02'0 

-SZ'O 

QE'O 

-SE'O 

QV'O 

-9P.O 

-0S'O 

-SS'O 

-09'0 

-S9'0 

-0L'O 

-SL'O 

-08'0 

38.0 

-06'0 

56'0 



0.50 

0.45- 

0.40- 

0.35- 

0.30 

0.25- 

0.20- 

0.1 5- 

0.1 0- 

0.05- 

0.00- 

Figure IJ-I 16 
Groundwater (COL) Total Silicon 

0-1 3000 

-- Mean - 34054.0000 

6000-39000 52000-65000 78000-91 000 104000-1 17000 
13000-26000 39000-52000 65000-78000 

Concentration (ug/l) 
91 000-1 04000 1 17000-1 30000 



0.55- 

6200-1 2400 18600-24800 31 000-37200 43400-49600 55800-62000 
Concentration (ug/l) 

- ............................................................................... ~ ~ 





0'2-8' 1 9' 1-P' 1 

(%y/%w) uo!leJ)uanuo;) 
Z' 1-0' 1 8'0-9'0 P'O-2'0 

8' 1-9' 1 t' 1-2' 1 0' 1-8'0 9'0-P'0 

. .. .......... .... .............. ....................... ............................ ._ . . . .  ........................... _- ~ 
.̂  - - ~ 

. .  I .  . . . . .  . . .  ' . .  

. _  ... _ . ............... ._ ._ .................... . ^^_ ~ ............................................... .....-... . .-. 

.n 91 - i i n  bOE6'0 - UeaR a#S 
._ .... ..... . _ .. ...... _. -. ...... _ . __ .............. _. .............. .............. ...... ................... - ........................ 

........ ._ .................................................... - ..... - . .............................................................................................. ................................................. ................. .................................................... 

Z'O-0'0 
00'0 

- SO'O 

0 1'0 

s 1'0 

...... - 02'0 

SZ'O 

. - 08'0 

- S8'0 

. - - OP'O 

. - SP'O 

OS'O 

SS'O 

09'0 

S9'0 

OL'O 

SL'O 

- 

- 

- 

.... - 

- 

___.._-I.- -.-.- 

- - 

-- - 

.__--I..---.- - 

-- - 

n 
5 
-L) 
C 
CD 
3 
0 
Y 



(I/%) u o ! ~ e ~ ~ u a x ~ o ~  
OO'EZ-OL'OZ OP'8 1-0 1'9 1 08'E 1-09'1 1 02'6-06'9 09'P-OE'Z 

OL'OZ-OP'8 1 0 1'9 1-08'6 1 OS' 1 1-02'6 06'9-09't 
_, .!/ ,: , ,,, .' I I , . . , ,/. . ,,,,,, "/ ,, I , .  I, i, .'.' '.:. :.::;.:.r/" I;.< ,.,,,,, ;,f.:+ ,,*, I ..I, .;; :.;/..:..<,, , .'. ,,,, ;,.:,;., .I.: 

- -----I--_____.I______... _ .......................... ~ :+ 

*Z*L - i i n  
Z06L.Z - ueaw allS 

..... ........ 

OE'Z-0 
-00'0 

-SO'O 

-0 1'0 

-s 1'0 

-02.0 

-92.0 

-0E'O 

4 E ' O  

-0P'O 

-SP'O 

-0S'O 

-SSO 

-09'0 

49.0 

-0L'O 

-SL'O 

-08'0 

4 8 . 0  

-06'0 



n 

f 

C 
0 

5 
U 

.(I 

Y 

E? 
Y c 
0 u c 



(Ifin) uo!~e~)ua3uo-~  
00096-000ZL 0008P-OOOPZ 0000Pz-0009 12 00026 1-00089 1 OOOPP c-ooooz 1 

' OP'O 



(I/%) uo! ie~ iuax~o-~  
000 lSS-OO6S6P 0080PP-OOLS8E 0090€€-00SSLZ 00PO22-00€S9 1 0020 1 1-00 1% 

006S6P-0080PP OOLS8€-0090€€ 00SSLZ-00PO2Z 006S9 1-0020 1 1 00 LSS-0 

- . 

I .I_-- 

................. .---- ____ . . - - _- 
___--.--- I ___________________ ...... ............................. .. . . . .... 

__.__ . - __._._______I--.-.- 

.................................... ,_I_.~-._____._ ~ -..I-- "" 

______--- ... 

........ __________~______I .... 

- . ........................... 

- . ............................................................................................. 

.. ................................................................................................... ........ __ ......................................................... .............. 

I . 

____ ............ . . -- 

___ .̂ 

-__..___...._.__I.. ..... ...... . ____.I " ... . . . 

.. . ....... 

__ - . . ___ 

-00'0 

50'0 

-0 1'0 

5 1'0 

-02'0 

-SZ'O 

-038'0 

-S€'O 

-0P'O 

-SP'O 

4 S * O  

-SS'O 

-09'0 

39.0 

-0L.O 

-SL'O 

-08'0 

48'0  

-06'0 

-S6'0 

-00' 1 

-so* 1 



1. 

0 
v) 

00 
(u 

8 



0.30- 

0.25- 

0.20- 

)r 
0 c 
5 0.15. 
D 
al c 

0.1 0 

0.05 

0.00 

Figure D-I33 
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Figure D-I34 
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Figure D-I48 
Groundwater (WCS) Total Vanadium 
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Figure D-149 
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Figure D-156 
Geologic Material (RFA) Radionuclides 
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Figure D-158 
Surface Water Radionuclides Cesium-I 37 
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Figure 0-164 
Surface Soil Radionuclides 
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G r o u n d w ate r (R FA) Rad ion ucl ides 
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Figure D-I76 
Surface Water Bicarbontae as CACOQ 
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Figure D-I79 
Groundwater (RFA) Chloride 
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Figure D-191 
Groundwater (RFA) Nitrate/Nitrite 
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Figure 0-192 
Groundwater (COL) Nitrate/Nitrite 
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Figure D-I94 
Groundwater (WCS) Nitrate/Nitrite 
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Figure D-200 
Groundwater (COL) Orthophosphate 
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Figure 0-203 
Groundwater (COL) Silica, Dissolved 
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Figure D-207 
Groundwater (RFA) Sulfate 
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Figure 0-209 
Surface Water Sulfate 

0.50 

0.45- 

0.40 

0.35 

0.30 

0.25 

0.20 

0.1 5 

0.1 0 

0.05. 

0.00 

I"..._ ........ 

. ......... 

.. ............. 

0-2000b 

3.7070 
I - 41 788. 

20000-40000 

..... 
~ ___ _ ~ ~ 

...."I _- - ..... ........... ..... . .... 

. . . . . . . . .  .... .......... .- .......... .... _. .......................... __  ..... ............. 

....... . . . . . . . . . . .  ^ . .  . . . . . . . .  ...... - .... ̂ . . . . . .  .- ......... 

.......................... ............................... ._ . . . . . . . . .  __  ............................ ~ 

060-600 

... ............. ..... ~ " ^ .................................... ~ 
- ~ .................. 

_ _ _  - ~ _ _  . . . . . .  - ... - - - _ _ _  - - 

_ _  - - -  _ _ - - -  - - - -  

0 80000-1 00000 120000-1 40000 160000-1 80000 
60000-80000 100000-1 20000 1 40000-1 60000 180000-200000 

Concentration (ug/l) 



0006€-00 I S €  002 1s-OOELZ 
(I/%) uotie.iiuanuo,) 
00PEZ-OOS6 1 009s 1 -0OL 1 1 008L-006C 

00 LSC-002 LE 00EL2-00PEZ OOS6 1-009s 1 OOL 1 1-008L 
L '  I I 

....... - . .................................... .................................................................................................. 

....................... ___ ..... .......................... .... ....................................................................................... - ........... 

*ooov - i i n  

.... -_ _ ........... ................................ .......................................... .-. 

......... .................... . 

....... ..... ..................................... ... 

................. . .................................. 

................... ............................. ......................................................... ._ ................................................................... ...... 

........... ......... ......... -. . _. ........................ 

....... _-_ .................................... ................... ................................. .. 

. .................. .............................................. .................................................................. 

.................................... ......... ............. . . .................................................................... ..................................................................................................... .................. 

.......... ........................ __ ......... .- _ ....................................... .. .................................................................. ................... 

........... . ............................... . . .  ....... ............ .......... 

.... .- .............. ..... ....................................... ............ .................... I 

. .̂. . 

906s-0 t 
!LWGZCE 

......................... 

. .  ......... 

..... 

.. 

-00'0 

-SO'O 

-0 1'0 

-s 1'0 

-02'0 

-SZ'O 

-0E'O 

-S€'O 

-0)t.O 

-SP'O 

GS'O 

-SS'O 

-09'0 

-S9'0 

-0L'O 

-SL'O 

-08'0 

-58'0 

-06'0 

-S6'0 

-00.1 

-SO' 1 



! 

( I/% ) s LIO I1 c.11 u a3 UOJ 

OOOOOZE-000088Z 00009SZ-OOOOPZZ OOOOZ6 1-000009 1 00008Z 1-000096 0000P9-0000ZE 
000088Z-00009SZ OOOOPZZ-OOOOZ6 1 000009 1-OOOC 

....... .. _ ............. .................................. .- ......................................... ... ~ 

....................................... ............ ......................... .... 

...... _ _  - .............. ._ .......... ............................................. ._ " ~ -___.- ....... 

...... ~ ~ - .............. ^ ~ ................................. .................... 

................. ................ ........................................... ._ ......................................................... ............... 

....... ._ ~ _ ...... .......... _ .......... .. _. - . . . . .  -. .............. __ ... .. ._ .................... - . . .  

.. ~ ~ ...................... . . . . . . .  .................. ......... - . . . . . . . . . . . . . . .  

............. ~ _ .............................. . . . . . . . . . . . . . . . . . . . . . . . .  ............... . 

....... _____ ._ _. -~ ..................... .................................................... .......... ........... 

396-0001 3 OOOOZE-0 

......................................... - .- - 

.......................................................... . 

-00'0 

30'0 

-0 1'0 

-s 1.0 

-0Z'O 

-SZ'O 

-0E'O 

-S€'O 

QP'O 

-SiP'O 

-0S'O 

-SS'O 

-09'0 



A I m 
8 8 



i 

. .  . . .  

. .  r,. . .  

. . . .  

. .  
. . .  . 
. .  

j 
j 

i i ! 

i 

L ! 

0 
0 0  
0 0  
0 0  - 
'0 0 
N O  s 

0 
0 .o 0 
0 0  
-0 0 
- 0  
0 

0 
0 
0 
0 

P 

-g E 
0 
0 
0 cu 
0 

- 
I 
I 

I 



u 
t 
3 
0 
6 

' 0  
0 

0 
0 
0 
0 
0 
d 
r 

0 
0 
0 
0 
0 cv 

0 
0 
0 
0 
0 

.- 
0 

T- 

0 
0 
0 
0 
0 
OD 

dl 43 

8 T- 

o 



0.35- 

0.30 

0.25- 

0.20 
0 
C 
Q) 
3 
CT 

LL 0.15 
2! 

0.10 

0.05 

0.00 

Figure D-218 
Surface Water Dissolved Soilds 

Background Mean - 1 
. . . . . . . . .  . . . . . . . . . . . . . .  . , .  . .  . .  , :. .I:, . .  

. . .  

I . .  I ,  . .  I . .  . . . . .  
. ,  . .  

I 

0-59000 1 1’8000-1’77 

1 

3 . 236000-295000’ ’ 3 

. . .  . . .  . .  

000-41 3 I 432000-531 000 
51 3000-590000 59000- 1 1 8000 1 77000-236000 295000-354000 41 3000-472000 

Concentration (ug/l) 





I 331 + 3NONVMQ-Z 13eW- 3NOU3V X 

0 b.0 

...... .. ............ 
........................ 

............................ 
........ " ....... ..... " ....... ............................... 
.......... .. ..................... ............. .. ..................... 

................ ............................................ ........ 
................................ .. ............ .............. .................. ............ 

........_ ~ ............ 
............................... "....... ............ .. ........... ........... .... ... ................................ ........................... ................................ ................................................................................................ -... ................................................. .. ...................................... " ....................... .......................... ................................... .................................................... .. ........................................... ........................... .................. ................................................................ ......................... ................................... ................................................................................................. ......................................................................... .. .... ... ................ -.... ..... ....... ......-.....-... ..-..... .... ..... ............................................. "................... ........................ .................................... 

..................................... ........ .............................................. .................................................................................................................................................................. .. ............ 
. ................................................ I ......................................................................... ............... .................................. ...................................................................................................... F ' :  --........- --..... ..... .......... ......-...........--.............................................................................................. .--........ ... ................... " ................................................................................. \ ........... / ........................................................................................................... I\ ....................................................................................................... / I ........................................ f" .................................... 

........................ ......... .. ..... .... .............................._.......................................... " .......... " ........................ --........... .......... ....... .... ............................................................................................. 

......e... .. .. ........ ... ............... ...... .................................................................................... .................................... ....-........ ..... ............................ .-....... ......... ................................................................................ 
.................................... ......................................................................................................... .... ..... ....... ................................................................................................................................................... .............. ..... .... .......................................................................................................... .................................................................................................................................................. \ /  / \ /  

.................................................................................................................................................... &I -- ......................................................................................................................................... ;rc: 
..-....-___. ......... ..................................._.._......................................................................................... ................................................................................................................... t t -- ................. .. ................................................................................................... .................................................................................................................. .... ............................................................................................................... .... .................................................................................................................. ................................. " .................................................................................................................. -.-....-... .̂.."...I.-..-.......... ... ...... ..............- ....... ....................... ............................... . . .  ............................................................................................................................................................................... .......................... 

' / ............. ................................................................................................... f .................. " ............................................................................................................................................................................ F I I  .................. ...... ..... ............................................................................ ...................................................................... I ...... .... ........................... 

.....-----............ ...............- ................................................................................................................... ... ........................................................................................... 

................................. .................... .........-....... ............... .. ............... .. ..................................................................................................................................................................... t -......---.............. __. ...-.....................................-......-.... " ..........................................................._........................................................................................................ 
................................................. __......-..............-_................._._.........................-.......-........................................................................................................................................................ coo~oooob 



0 0 
9 
r. 
r. 
z 

Mean 
We I I Concentrat ion 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Plant, Golden, Colorado 

881 HILLSIDE AREA 
OPERABLE UNIT NO. 1 

PHASE I11 RFI/RI REPORT 
Isopleths of Aluminum 

Concentrations 
Filtered Groundwater 

Upper Hydrostratigraphic Unit 
Figure D-9 

AUGUST 1993 



I 
fl 039691 

.... 
0 
0 

2 
r- 
Z 

Former 
Retention 
Pond 

" \  

3 

? . * 
z 
. 

BLDG 
881 

/ - -----____ ' \  I 
/---------- __-- -  / -  

/-- 
/ 

/ -- 
I 

-.-- 
\ \  
. \  \ 

\ \  / --  / --- 
\ - - . _ _ -  - - /  - I /  

I\ --- --- 
/ . 

EXPLANATION 1 

- _ _ _ -  -/ - - 
/ 

E 2.084.000 
I 

/ 
/- __ c - 

INDMDUAL HAZARDOUS SUBSTANCE SITE (IHSS) 
Dashed where disturbed during construcAion 

of French Drain BACKGROUND UPPER TOLERANCE LIMITS: 

200 

h units ars Fg/l 

A ROCKY FLATS A L L W  WELL 70U* x COUWlALWEU 70U* 
83 VALlP(nuMllM4LWEu mu* 
0 WEATHERED CLAWONE WEU/SS WELL 70U* 
0 WIE-ARAPAHOE BEDROCK WEU 70U* 

0 100 - 
SCALE: l'-X)o' O/z 

2mn7 UlNUUU 
J' WOUUU 

RAM OF Vn MCEWES TO TOTM OBSERIAl'U36 

* INMCATES MAXIMUM BACKGROUND CONCENTRATcONS 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Plant, Golden, Colorado 

881 HILLSIDE AREA 
OPERABLE UNIT NO. 1 

PHASE 111 RFI/RI REPORT 

Distribution of Antimony 
Concentrations in 

Groundwater 

Figure D- REV. MARCH 1994 
AUGUST 1993 



I I /-. 

'. . 

" \  

0 0 

r. 
-t 
r. 
Z 

9 

BLDG 
881 

31791 0 Mag' 

Retention Former ? ! ! ! M 6 9 1  38491 

' 0  38391,. .. Pond 

_ . . . - . . .  

I 
_ .  - .  . . _ . . '  

/ '  

0 32291 

\ '  
\ \  , /  

/---------- ---------- 
,0-1-" \ \ \  

/-- 

' \  
/ 

_/-- _/-- 

-.---- / 

-.-- I 

\ \  
\ \  

1 / -  
.--- c 

/ -.-- , \ \  
\ ---.---- -.-- 

/ 

I I  
I /  
I /  
I /  

-.-- > 
-.- - / 

/ 
. 

-.-- 
/ 

. 
/ .-- . . /- 

/ 
4 

/ 
. 

/- 
. . 

/- . . /- 
/-- 

. . / . / . / 
/- . 

r 

-------/- / 

/ '/ E 2.084.000 

EXPLANATION 
I \  

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Plant, Golden, Colorado 

-N- 4 INWMUL HAURDOUS SUBSTANCE 
SITE (IHSS) DASHED WHERE MSTURBED 
WMNC CONSTRUCTlON OF FRENCH DRAIN 

A BACKGROUND UPPER TOLERANCE UMIT: 
units are pg/kg 

18.1U 
% BH0887 PHASE 1/11 BORMOLES 

0 30191 PHASE 111 BOREHOLES 
@ 8300190 FRENCH DRAIN BOREHOLE 
@ E303390 FRENCH DRAIN PIEZOMETER 

O/z 

0 100 200 - 
SCAE 1'=200' all0 OF Vn MCrmANCES TO TOTAL 0BSERVAM)NS 

MINIMUM 
W W M  

* INDICATES HAXIMUM BACKGROUND CONCENTRATIONS 

881 HILLSIDE AREA 
OPERABLE UNIT NO. 1 

PHASE 111 RFI/RI REPORT 

Distribution of Antimony 
Concentrations in 
Geologic Materials 

AUGUST 1993 
Figure D-16 

R74203.M8090293/ 



I 

€i 

VPGRADlEM: 

SW036 
0/12 
M-ND 

SWO38 
0/14 
ND- 143 

SW039 1 
0/19 

/' 
M- 156 

BLDG 
881 

. .  

,-- .-- .-- .-- / '  kD- 165 

4 
EXPLANATION 
INOMDUAL HAZAROOUS SUBSTANCE SITE (IHSS) 
Dashed where disturbed during construction 
of French Drain 

BACKGROUND UPPER TOLERANCE LIMITS: -N- 

200 

a units ore &g/l 

42.2U* 
643. SEEP 

(SW044,SW045.SW046) 

m "03' SURFACE WATER 
MONITORING STATION 

0 100 

D/z 
2- MINIMUM 
3 m  W M U M  

RAM OF Un MCEEMNCES TO TOTAL OByRvA7K)MS 

* INDICATES MAXIMUM BACKGROUND CONCENTRATIONS 
SCALE: 1'=200' 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Plant, Golden, Colorado 

881 HILLSIDE AREA 
OPERABLE UNIT NO. 1 

PHASE 111 RFI/RI REPORT 

Distribution of Antimony 
Concentrations in 

Surface Water 

Figure D-17 
AUGUST 1993 

R74171 .CWMB090293/200 



I 

" \  

0 0 

2 
-t f. 

z 

a 039691 
BLDG 
881 

- .  - . . .  

Former 
Retention 
Pond 

/ 
_ . . . - . . .  - 
I 

4 EXPLANATION 
INDIVIDUAL HAZARDOUS SUBSTANCE SITE (IHSS) @J Dashed where disturbed during construction 

200 

of French Drain BACKGROUND UPPER TOLERANCE LIMITS: 
units arc: pg/l 

A ROCKY FIATS ALLWlAL WELL 3* 
3* X COLLUWAL WELL 

VALLEYflUALLUVlALWEU 3* 
0 WEATHERED CLAWONE WELL/SS WELL 3* 100 
0 LARAIJIE-ARAPAHOE BEDROCK WELL 3* 

O/Z 
2 9 m  MINIMUM 
. J m  MAXIMUM 

RAM OF Vn MCEMNCES TO TOTAL OBSERVATIONS 

INDICATES MAXIMUM BACKGROUND CONCENTRATIINS 

---- 
SCALE: 1-=m 

I 
I 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Plant, Golden, Colorado 

881 HILLSIDE AREA 
OPERABLE UNIT NO. 1 

PHASE III RFI/RI REPORT 

Distribution of Arsenic 
Concentrations in 

Groundwater 

Figure D-25 
AUGUST 1993 

R74 138.CWMB090293/ 



d L  
a ~ 3 9 6 9 1  

. . - . .  

/ 

/ 
I 

/ 

+ 
/ '. 0 
I 

/ 
I 
/ 4 EXPLANATION 

I N D M D W  W D C U S  SUBSTANCE 
SITE (IHSS) MSHED WHERE DISTURBED 
DURING CONSTRUCTION OF FRENCH DRAIN -?- 

a 
A ROCKY FLATS AUUVlUM 
X COLLlMUM a ViULEY Flu WWlUM 
0 WE4lHERfD CLAYSTONE 
0 WIE-ARAPAHOE BEDROCK 0 100 200 

-1 
!3YAtE 1'-2o(y - 'CONTOUR INTERVAL 1 ug/l 

Mean 
Concen t r a t  i on 
(ug/ I) 

Wet I 

0187 0,8 
0287 1 , o  

~~ 

0887 0,9 
0974 ?,5 
1074 1.7 

I31 491 I 4,6 
31791 0,8 
31891 0,7 
34791 0,8 

I 35691 I 0,8 

6886 I 1,3 
6986 1.7 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Plant, Golden, Colorado 

881 HILlSIDE AREA 
OPERABLE UNIT NO. 1 

PHASE In RFI/RI REPORT 
Is0 leths of Arsenic 

Eonc en t r a t ions 
Filtered Groundwater 

Upper Hydrostratigraphic Unit 
Figure D-26 

AUGUST 1993 
0 '2 E 2,084,000 

R74 1 58.CWMBpj-052594/2( 



0 37691 / '/' 
I 

E 2,085,000 

I 

_ -  . .  ""I.," 

' 0  6 o/r ogg9, ,4' , . , .\ 0 31391- . . . - . .  oulxaan 

.--- _ _ _ - - - -  -=s-$2273&;/ 0 30291 
-3039 31091 I . / .  

v -4  
G d  - ... -1 - - - _ -  -- - _ _ _ - - -  - _ _ _ _ - - - - -  

3049 1 
w 1  

Former 
Retention 
Pond 

\ .  Pond C- 1 
1. / 

0 0 

r. * 
r. 
z 

0. 

EXPLANATION 
NDMMUL HAuw)(wS SUBSTANCE 
SITE (IHSS) DASHED WHERE DISTURBED 
DURING COllSTRUCnON W FRENCH MWN 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Plant, Golden, Colorado 

881 HILLSIDE AREA 
OPERABLE UNIT NO. 1 

PHASE 111 RFI/RI REPORT 

I 
Distribution of Arsenic 

n 1 M  9 M  Concentrations in 
B BACKGROUND UPPER TOLERANCE LIMIT: 

units are M/kg 
!A BH0887 PHASE 1/11 BORMOLES 

0 30191 PHASE 111 BoRD#)LES 

0 8300190 FRENCH D W N  BOREHOLE 

12.140 

. -- . 
/ d-- Colluvial Geologic Materials . 

/ I . 
sew: 1'=200' 

/ 0/2 RATIO OF Vn MCmMCES TO TOTAL OBSEWATONS 
MINIMUM 
W I U M  

cA:/ 
- 

I Figure D-27 AUGUST 1993 

- - - - - - - - - - -~  --- 
* INDICATES MAXIMUM BACKGROUND CONCENTRATIONS 

0 E 2,084,000 _--- 
R74204 MB083093/ 



" \  

0 0 

K 
-r 
I'. 

Z 

EXPLANATION 

BACKGROUND UPPER TOLERANCE LIMIT: 1 
units are pg/kg 

41i BH0887 PHASE 1/11 BORMOLES 

0 30191 PHASE 111 BOIKHOLES 
12.140 

0 100 200 
@ 8300190 FRENCH DRAIN BOREHOLE 

AaXw YAXlWM 
* INDICATES W I M U M  BACKGROUND CONCENWTIONS 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Plant, Golden, Colorado 

-N- 4 
881 HILLSIDE AREA 

OPERABLE UNIT NO. 1 
PHASE 111 RFI/RI REPORT 

Distribution of Arsenic 
Concentrations in 

Weathered Claystone 

Figure D-28 AUGUST 1993 

R74205MB083093/2( 



U 

I 

SW036 

ND-JB 

SW038 

ND-20 

SW039 

ND-2 4 

f/f3 

0/f3 

O/f9 

. .  
r, 

, . - .  
/ 

_ - - - - - _ _ _ _ _  _ _ _ _ - - - - -  / -  
-/-- _/-- _- 
/--- 

A -.-- 
/--- / -  - - - - I  / 

- 
-- / 

EXPLANATION 

4 INDIVIDUAL HAZARDOUS SUBSTANCE SITE (IHSS) 
Dashed where disturbed during construction 
of French Drain 

BACKGROUND UPPER TOLERANCE LIMITS: -7- 

, I  

____--/-- /-- 

I '/ E 2.084.000 

units orti bg/I 

% sw037 SURFACE WATER 2 9  
MONITORING STATION 528* SEEP 

(SW044,SWO45,SW046) 

0/2 
2 ? ?  MINIMUM 
J m  MAXIMUM 

RAW OF Un MCEMNCES TO TOT& OBsERVATloNS 
0 1 0 0  200 

SCALE: 1'-200' 

* INDICATES MAXIMUM BACKGROUND CONCENTRATIONS 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Plant, Golden, Colorado 

881 HILLSIDE AREA 
OPERABLE UNIT NO. 1 

PHASE I11 RFI/RI REPORT 

Distribution of Arsenic 

Surface Water 
I Concentrations in 

Figure D-29 
AUGUST 1993 

R74170.CWMB090293/ 



! 



e ____--- / - -  .--- 
E 2.084.000 / '/ 

4 EXPLANATION 
INDMDUAL HAZARDOUS SUBSTANCE 
SITE (IHSS) DASHED WHERE DISTURBED 
DURING CONSTRUCTION OF FRENCH DRAIN -N- a ;  A ROCKY FLATS AUWlllM 
COLLWUM x 

H VALLEY FILL ALLUVIUM 
0 WEATHERED CLAYSTONE 
0 W I E - A R A P M E  BEDROCK 0 100 200 - 4ONTOUR INTERVAL = 25 ug/l - SCALE: r-2w , 

5187 ' 68 
5287 113 
5487 156 
5986 87 
6286 56 
6386 100 
6886 101 
6986 108 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Plant, Golden, Colorado 

881 HILISJDE AREA 
OPERABLE UNIT NO. 1 

PHASE I11 RF'I/RI REPORT 
Is0 leths of Barium 

Eoncent rations 
Filtered Groundwater 

Upper Hydrostratigraphic Unit 
Figure D-35 

AUGUST 1993 

R74 1 59.CWMBpj-052594/200 



0 0 

r. 
F. 

z 

9 

BLDG 
881 

- . .  

- . - / - - - -  
/ /. '/ E 2,084,000 

EXPLANATION I U.S. DEPARTMENT OF ENERGY 
INDMDUAL HAZARDOUS SUB3ANCE SITE (IHSS) 
Dashed where disturbed during construction 
of French Droin 

Rocky Flats Plant, Golden, Colorado I 
BACKGROUND UPPER TOLERANCE LIMIT: -N- 

200 

a units ore mg/kg 

0 SED40 SEDIMENT SAMPLING SlATlON 193.741 * 

@ RATIO Of Vn M C m M C E S  TO TOTAL -AWNS 
am MINIMUM 0 1 0 0  
J+m% UAXlUUM - INDICATES MAXIMUM BACKGROUND CONCENTRATIONS 

SCALE: 1'=200' 

881 HILLSIDE AREA 
OPERABLE UNIT NO. 1 

PHASE 111 RFI/RI REPORT 

Distribution of Barium 
Concentrations in 

Sediment 

AUGUST 1993 
Figure D-36  



d L  
------l 

0 32291 
. .  - . . .  . .  / ' .... / '  

_. . . 

I 

Former 
Retention 38491 
Pond OO 38391 . . I '  

" \  
\ 

0 0 

r. + 
r. 
Z 

9 

8300190 FRENCH D W N  BOREHOLE 0 100 200 Concentrations in .-- / 
I / 

.-- 
/ .-- 

Colluvial Geologic Materials 

Figure D-37 

I 
I . - / 
/ I 

w. 1'-200' O/2 
&%I%" MINIMUM 
.M%W YAXIYUM 

RATIO OF Vn EXCEEDANCES TO TOTAL OBSERVATlONS . 
/ 

I 
E 2,084000 AUGUST 1993 

------I- / 

* INDICATES WIMUM BACKGROUND CONCDlTRATlONS 
I 
I 

_/--  

R74206 MB090293/ 

- 
- 

/ 
/ 

I /  
I /  

.-- / I \  

/ 
--- 
/ 

. . 
/ . 

/ / 
/ / . / 

/ 

/ / 
e 

/-- / 
4 

/ / 

/ 
/ 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Plant, Golden, Colorado 

881 HaLSJ.DE AREA 
OPERABLE UNIT NO. 1 

PHASE I11 RFI/RI REPORT 

I EXPLANATION '.-- / .-- 
I.--- .--- / 

/ 
/ 

.-- 
/ 

HWOUK HAUROWS SUBSTANCE 
SITE (IHSS) MSHED WOK DlSNRBED 
WRING CONSTRICTION OF FRENCH O W N  

, Distribution of Barium 

BACKGROUND UPPER TOLERANCE LIMIT: 
uidts ore pg/kg 

I / .--- / 

/', I' 
I 

.-- 
I 0 .-- .-- .-- / 

+ 1 - 
/ 

I / X BH0887 PHASE 1/11 BOREHOLES 
I .-- 
I 438.1 36 0 30191 PHASE 111 BOREHOLES I ', 

0 
I 

/ 
I 
I 



d 

SW038 

141- I86 
/4/l4 

SW039 

422-92O 
O/l9 

BLDG 
881 

/ /-- --- 
/ 

___LC- - - - -  / 

E 2.084.000 I '/ 

\ (  8 

JJ f 
r \ \ +  

EXPLANATION 
INDIVIDUAL HAZARDOUS SUBSTANCE SITE (IHSS) 
Dashed where disturbed during construction 
of French Drain 

BACKGROUND UPPER TOLERANCE LIMITS: -N- 

200 

a units ore Bg/l 

MONITORING STATION 465% SEEP 
m "03' SURFACE WATER 115.983* 

(SW044,SuVW5,SW046) 

0 100  

O/z RAW OF Un MCEMNCES TO TOTAL OBSO;RVATK)NS - 
SCALE: 1'-200' 

2'9m MINIMUM 
J m  MAXIMUM 

INDICATES MAXIMUM BACKGROUND CONCENTRATIONS 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Plant, Golden, Colorado 

881 HILLSIDE AREA 
OPERABLE UNIT NO. 1 

PHASE 111 RFI/RI REPORT 

Distribution of Barium 
Concentrations in 
Surface Water 
Figure D - 3 8  

AUGUST 1993 

R74 1 68.CWMB090293/20 



0 
0 

I\ 

r- 
z 

4 

, , . -" - . . . _  
0 32291 

I {' ' '--. . . .  / ' . '  

. 
---------/--- / 

c / ' '/ E 2.084.000 

X OH1587 

---- 
3a7l\ .( 0 30191 

$$by\ 
\ \  
\ \ \  
'\ \ 

/------------- _ _ _ - - - - - _  \ \  
//----- _/--- 

I- 
/ 

" \ 
/ 

\ \  / 

\ \  /----- 

\ 

0 

----+-- /-- I-- - 1  / -  
/ 

I 1  - 
I 1  
I I  
I I  ~ 

-* - 
#-- 

. 
/ 

. 
/ .--- 

/ -  
. . . 
/ 

--- 
#-- 

/ 

/ 
. . .-- . 
/ .-- 

/ . . / 
/ / 

/ . 
I . 

/ 
/ 

/ 

I \  

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Plant, Golden, Colorado 4 EXPLANATION 

NDMDW liMMOOUS SUBSTANCE 
SITE (IHSS) DASNO WERE DISTURBED 
WRING CONSWCnON OF FRENCH DRNN -N- a BACKGROUND UPPER TOLERANCE LIMIT: 

units are M/kg 

1.8 
!& 6H0887 PHASE 1/11 BORMOLES 
0 30191 PHASE 111 BOREHOLES 

@ 6300190 FRENCH DRAlN BOREHOLE 
0 100 200 

YAXIWM 
* INDICATES MAXIMUM BACKGROUND CONCENlRAllONS 

881 HaLSIDE AREA 
OPERABLE UNIT NO. 1 

PHASE 111 RFI/RI REPORT 

Distribution of Cadmium 
Concentrations in 
Geologic Materials 

AUGUST 1993 
Figure D-40 



. / 
I / 

/ 
I I  

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Plant, Golden, Colorado 

881 HILLSIDE AREA 
OPERABLE UNIT NO. 1 

PHASE 111 RFI/RI REPORT 
n:-a-:L..a:-- ,c ~-i-:..- 

4 EXPLANATION 
HDMW HAUWXWS suesIANcE 

wmw CONSIRUCTION OF FRWH OWIN 

/-- 

/ 

/ 
/ 

/ 

/ 
/ 

/ 
/ 

/ . 1 - \ 
0 0 0 

r. * 
r. 
z 

Sm (IHSS) M y i D  WERE DISTURBED 

BACKGROUND UPPER TOLERANCE UMIT: 

- / 

airits nra , ,n /kn  
I / 
I 

/ /', /-- 
/ 
I I 

/ /-- / / 

/ I 
/ 

I 

/ '  . . / 
I . . - ,- / 

/ 

I 

_ _ - -  
I E 2.084.000 __- -  

". .." "... py, 

u1at.i iuuuuii ui Laiviuiii 
200 Concentration- '- 

r i - - i - - : -  I I - L -  

% BH0887 PHASE 1/11 BORD(0LES 

0 30191 P W E  111 BOREHOLES 
23236 

(b ~300190 FRW DRAIN BOREHOLE 
@ 8303390 FRhCH DRiqlN PIEZOMETER 0 100 - 

sew: 1'-200' a/z RATK) OF Vn OCEEMKES TO TOTAL OBSERVATDNS 
-0 YlNlMUU 

W W Y  
AUGUST 1993 

Figure D-48 
INDICATES W I M U M  BACKGROUND CONCENTRATIONS 

s 111 
lreuivgic Macerials 



/ 
I 

/ 

I 
/- 

/ .-- I 
/ / '  + /' I 

/ 
I 

/ 

I 
0 

I ' , 

, '/ E 2,084,000 
- 

/--- / I 

4 EXPLANATION 
INDIVIDUAL HAZARDOUS SUBSTANCE SITE (IHSS) 
Dashed where disturbed during construction 
Of French 

200 

BACKGROUND UPPER TOLERANCE LIMITS: 
units are pg/l 

A ROCKY FIATS A L L W  WELL 97261.404 
X COUUVlAL WELL 354200.012 
B VALLEY FILL A L L W  WELL 31 4074.899 
0 WEATHERED CLAYSTONE WEU/SS WELL 
0 WIE-ARAPAHOE BEDROCK YELL 154031.314 

117426.734 0 100 

0/2 RAllO OF UR MCEEDANCES TO TOTAL OBSERVATIONS SCALE: 1'=200' 
2 9 m  MINIMUM 
.Jm MAKIMUM 

INDICATES MAXIMUM BACKGROUND CONCENTRATIONS 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Plant, Golden, Colorado 

881 HILLSIDE AREA 
OPERABLE UNIT NO. 1 

PHASE I11 RFI/RI REPORT 

Distribution of Calcium 
Concentrations in 

Groundwater 

AUGUST 1993 
Figure D-49 

R74140.CWMB082693/ 



x 36 

, , . .c . . , - . . , 

~ 

~ 

AREA DISTURBED 
DURING FRENCH 

\ -.._d"' 

1 
1 

~ 

I 0u2 PHASE I1 m/N SAUPLING LOCATIONS Distribution of Calcium 

INWDLUIL HAUROOVS SUBSTANCE Sm (IHSS) 
Dashed of French when Dmin dbturbed during construction 

I 

I 
~ 

BACKGROUND UPPER TOLERANCE LIMIT: ou1 SURFACE SOIL WPUNG pulls 

Concentrations in 
'HOT q f  SAMPUffi L0CATK)NS Surf ace Soils Un MCEDANCES TO TOTAL OBSfWATDNS ~ 



a 
,---. 

BLDG 
881 

EX P IANATIO N 

4 INDMDUAL HAZARDOUS SUBSTANCE SITE (IHSS) 
Dashed where disturbed during construction 
of French Drain 

BACKGROUND UPPER TOLERANCE UMII: -N- a units are mg/kg 
9957.4261 

SEDIMENT SAMPLING STATION 0 SED40 

@2' 
2'9m MINIMUM 
J m  UAXIMUM 

RAlM OF UR MCEEMNCES TO TOTAL MSERVAllONS 

INDICATES MAXIMUM BACKGROUND CONCENTRATIONS 

0 100 200 

SCKE: 1'=200' 
- 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Plant, Golden, Colorado 

881 HILLSIDE AREA 
OPERABLE UNIT NO. 1 

PHASE 111 RFI/RI REPORT 

Distribution of Calcium 
Concentrations in 

Sediment 

Figure D-51 AUGUST 1993 

R74 167.CWMB090293/; 



a FI 

- 
SW036 
8/13 
10500- t tm 

SW038 

66wo- 1o6m 
13/14 

Z 

/ 

BLDG 
881 

, / "  . .  
/ 

EX P LANATl ON 
INDMDUAL HAZARDOUS SUBSTANCE SITE (IHSS) 
Dashed where disturbed during construction 
of French Drain 

BACKGROUND UPPER TOLERANCE LIMITS 
units arc: bq/l 

% sw037 SURFACE WATER 66809.125 
MONITORING STATION 374.036 SEEP 

(SWO44, SN045, SW046) 

4 B 
0 100  200 

SULE. 1'-200' 
- RAM OF Vn MCOEMNCES TO TOTAL OBSERVATK)NS 

2 9 m  MINIMUM 
3- MAXIMUM 

INDICATES MAXIMUM BACKGROUND CONCENlRATI3NS 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Plant, Golden, Colorado 

881 HILLSIDE AREA 
OPERABLE UNIT NO. 1 

PHASE 111 RFI/RI REPORT 

Distribution of Calcium 
Concentrations in 

Surface Water 

REV. AUG 1993 Figure D-52  OCTOBER 1992 

R74 165.CWMB090293/2~ 
I 



a FI 

0 
0 

PI -+ 
F. 

Z 

9 

SW036 

85-2J7 

SW038 

ND-8 1 

SW039 

ND-9 6 

1/13 

u/14 

u/19 

/ 

/ 
. _ _ . .  '. 

/ 

BLDG 
881 

Former 
Retention 
Pond 

/ 
SW033 

ND- 
- , , .  jQJ/.. . _ . .  

XJ .' u/2u 
s w x 4 .  . . - '  hv- 

. - )c b/18 5?7 

/ 

_-__--/-- / 

- ' '/ E 2,084.000 

\ \  

EXPLANATION 

4 INDMDUAL HAZARDOUS SUBSTANCE SITE (IHSS) 
Dashed where disturbed during construction 
of French Drain 

BACKGROUND UPPER TOLERANCE LIMITS: -N- 

200 

a units ora hq/l 

%swo37 SURFACE WATER 18.9* 
MONITORING STATION 2751 SEEP 

(SWO44. SW045, SW046) 

0 100 - @ 
2'9m MINIMUM 

RATK) OF 1111 MCEEMNCES TO TOT& OBSERVATIONS 

3- W l M U M  SCuE 1'-200' 

INDICATES MAXIMUM BACKGROUND CONCENTRAT13NS 
I 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Plant, Golden, Colorado 

881 HILLSIDE AREA 
OPERABLE UNIT NO. 1 

PHASE 111 RF'I/RI REPORT 

Distribution of Chromium 
Concentrations in 

Surface Water 

Figure D-54 AUGUST 1993 



I - - l a  

1145 

Former 
Retention 
Pond 

0 

'. . 

BLDG 
881 

EXPLANATION U.S. D E P A R T M E N T  OF E N E R G Y  
INDMDUAL HAZARDOUS SUBSTANCE SITE (IHSS) Rocky Flats Plant, Golden, Colorado 
Dashed where disturbed during construction 
of French Drain 

BACKGROUND UPPER TOLERANCE LIMIT: -7- 

200 

a units are mg/kg 

1 1 .'345* 

0 SED4" SEDIMENT SAMPLING STATION 

0 100 

U/z 
Z ? m  MINIMUM 
J m  MAXIMUM 

RAW OF Vn MCaMNCfS TO TOTAL O B S E R V A W  

* INWCATES MAXIMUM BACKGROUND CONCENTRATIONS 
SCALE: 1'-200' 

881 HILLSIDE AREA 
OPERABLE UNIT NO. 1 

PHASE 111 RFI/RI REPORT 

Distribution of Cobalt 
Concentrations in 

Sediment 

Figure D - 5 7  AUGUST 1993 

R74164.CWME090293/ 



L 
------l 

EXPLANATION 

BACKGROUND UPPER TOLERANCE UMIT 1 
units are pg/kg 

29.7 
K BH0887 PHASE 1/11 BORMOLES 

0 30191 PHASE 111 BORMOLES 

0 100 200 0 8300190' FRENCH D W N  BOREHOLE - 
0.2 RATIO OF Vn WcomANcES TO TOT& OBScRvATloNS SCALE: l'm200' 2- MINIMUM 

MAXIMUM 
INDICATES MAXIMUM BACKGROUND CONCENTRATIONS 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Plant, Golden, Colorado 

-N- 4 
881 HILLSIDE AREA 

OPERABLE UNIT NO. 1 
PHASE 111 RFI/RI REPORT 

Distribution of Cobalt 
Concentrations in 
Geologic Materials 

Figure D-58 
AUGUST 1993 





/-- / -  
/-- 

/ 
/-- 

.-- /-- 
: 187 / '  

' . - -  
/-- 

/ 
/ H- 

.-- /-- 

/ 
/ .-- .-- /-- .-- 
I 

/-- /', .-- ' ' 
/-- /-- 

/-- /-- 

+ 0 '. 
0 

PI t 
r- 
Z 

9 
/ '  

I 0 I 
/-- /-- 

I.-- /-- 

.-- /-- 

.-- / 

/-- 
/-- I 

.-- / .-- 
/ 

/-- 
/ '  . 

/ . 
/ . . . 

__---/-- 
/ -- 

E 2,084,000 
I 

/-- 
0 

/--- 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Plant, Golden, Colorado 

881 HILLSIDE AREA 
OPERABLE UNIT NO. 1 

PHASE III RFI/RI REPORT 

Distribution of Copper 
Concentrations in 

Groundwater 

Figure D-63  
AUGUST 1993 

R74142.CW090293/2( 

4 EX PIAN AT10 N 
INDMDUAL HAZARDOUS SUBSTANCE SITE (IHSS) 

Of French 
@J Doshed where disturbed during construction 

200 

BACKGROUND UPPER TOLERANCE LIMITS: 
units aro pg/l 

A RocKYFLATSALLWlALWELL 1750+ 
x COUWlAL WELL 1750, 
H VAUM FILLALLWwELL 1750* 
0 WEATHERED CLAYSTONE WEU/SS WELL 17i i *  0 100 

0 WWI(IE-ARAPNOE BEDROCK WELL 17.50* 

0/2 RAW OF Un EXCEEMNCES TO TOTAL OBSERVAllONS SCALE: 1'-200' 
-' 

* INDICATES MAXIMUM BACKGROUND CONCENTRATIONS ! 

2 9 m  MINIMUM 
J m  MAXIUUM 



I 

I 
BLDG I 850 

U 

a 
BLDG 
881 

0 0 

K -+ 
P 

z 

SW038 

ND-4 9 

SW039 

ND-9 / 

U/14 

U/18 

/ 

/ '  

\ 
'. 

/ 

I 
/ '  

_ /-- _/--  /I----------- _ - _ - - - - - -  
/--- 

/--- 

-.-- / 

/ 
. 

SW033 

ND- 
89 
SVD34 . . / .  N& 

'1 , , , / . . .  'ka/m . - . .  

.' 1/20 

____---/--- --- 
/ '/ E 2.084.000 

/ 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Plant, Golden, Colorado I 

EXPLANATION - 

INDMDUAL HAZARDOUS SUBSTANCE SITE (IHSS) 
Doshed where disturbed during construction 
of French Drain 

BACKGROUND UPPER TOLERANCE LIMITS: -N- 

200 ' 

d units are pg/l 

m "03' SURFACE WATER 22.754r 
MONITORING STATION 429* SEEP 

(SW044, SW045, SW046) 

0 100 

0/2 
.?9m MINIMUM 
.Jm UAXIMUM 

Wall0 OF Vn MCaMHCES TO TOTAL OBSERVATIONS 

* INWCATES MAXIMUM BACKGROUND CONCENTRATl3NS 
SCALE: 1'=200' 

881 HILLSIDE AREA 
OPERABLE UNIT NO. 1 

PHASE 111 RFI/RI REPORT 

Distribution of Copper 
Concentrations in 

Surface Water 

AUGUST 1993 
Figure D-64 

R74163.CWMB090293/; 





0 0 ; 
r. 
z 

L 

BLDG 
881 

, /  
Former 
Retention 
Pond 

- . .  

-c 
.C." . .  

/ 

_. . . 
I 

_ _  ---- / -/-- - 
/. 'i E 2,084,000 

I 1  

4 EX PLAN AT1 0 N 
INDMDUAL HAZARDOUS SUBSTANCE SITE (IHSS) 
Dashed where disturbed during construction 
of French Drain 

200 

6 BACKGROUND UPPER TOLERANCE LIMITS: 
units art pg/l 

A ROCKY FLATS ALLWlAL WELL 9.233 
x COLLUWAL WELL 9.233 

9.233 VAUMflUALLWV\LWEU 

0 IARAMIE-ARAPAHOE BEDROCK 'MU 9.233 
0 WEATHERED CLAYSTONE WELL/SS WELL 9.233 0 1M1 

O/Z wno OF un ~CEEMNCES TO TOTAL oBsERvAnoNs SCALE: 1'=200' 
- 

2 9 m  MINIMUM 
MAXIMUM 

* INDICATES MAXIMUM BACKGROUND CONCENTRATIONS 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Plant, Golden, Colorado 

881 HILLSIDE AREA 
OPERABLE UNIT NO. 1 

PHASE 111 RFI/RI REPORT 

Distribution of Lead 
Concentrations in 

Groundwater 

AUGUST 1993 
Figure D.72 
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EXPLANATION U.S. DEPARTMENT OF ENERGY 
Rocky Flats Plant, Golden, Colorado 

881 HILLSIDE AREA 
OPERABLE UNIT NO. 1 

PHASE I11 RFI/RI REPORT 

4 INDMDUAL HAZARDOUS SUBSTANCE SITE (IHSS) 
Dashed where disturbed during construction 
of French Drain x- BACKGROUND UPPER TOLERANCE UMII: 

units are mg/kg 
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Distribution of Lead 
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4 EXPLANATION 
INDMDUAL HAZARDOUS SUBSTANCE SITE (IHSS) 

Of French 
4 Dashed where disturbed during construction 

200 

MCKGROUND UPPER TOLERANCE LIMm 
units ore pg/l 

A ROCKYFlATSALLWlALWELL 34.288 
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- 

2'- MlNMUM 
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* INDICATES MAXIMUM BACKGROUND CONCENTRATIONS 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Plant, Golden, Colorado 

8 8 1  HILLSIDE AREA 
OPERABLE UNIT NO. 1 

PHASE 111 RFI/RI REPORT 

D i s t r i bu t ion of Lit hi urn 
Concentrations in 

Groundwater 

Figure D-82 
AUGUST 1993 
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EXPLANATION 
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Dashed where disturbed during construction 
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MONITORING STATION 75.2, SEEP 
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0 100 200 
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INDICATES MAXIMUM BACKGROUND CONCENTRATIONS 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Plant, Golden, Colorado 

881 HILLSIDE AREA 
OPERABLE UNIT NO. 1 

PHASE 111 RFI/RI REPORT 

Distribution of Lithium 
Concentrations in 

Surface Water 

Figure D-83 AUGUST 1993 
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4 Dashed where disturbed during construction 

260 
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INDICATES MAXIMUM BACKGROUND CONCENTRATIONS 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Plant, Golden, Colorado 

881 HILLSIDE AREA 
OPERABLE UNIT NO. 1 

PHASE 111 RFI/RI REPORT 

Distribution of Magnesium 
Concentrations in 

Groundwater 

AUGUST 1993 
Figure D-88 
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Dashed where disturbed during construction 
of French Drain 

BACKGROUND UPPER TOLERANCE LIMITS: -N- a units are bg/l 

9851.822r 
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m sw037 SURFACE WATER 
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0 100 200 
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SCALE: 1'-200' 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Plant, Golden, Colorado 

8 8 1  HILLSIDE AREA 
OPERABLE UNIT NO. 1 

PHASE I11 RFI/RI REPORT 

Distribution of Magnesium 
Concentrations in 

Surface Water 

AUGUST 1993 Figure D-89 
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EXPLANATION 

INDMDUAL HAZARDOUS SUBSTANCE SITE (IHSS) 
Doshed where disturbed during construction 
Of French Drain 

200 

BACKGROUND UPPER TOLERANCE LIMITS: 
units are pg/t 

A ROCKY FlATSALLUVlALWELL 932.505 
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Distribution of Manganese 
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Figure D-95 
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EXPLANATION 

4 INDIVIDUAL HAZARDOUS SUBSTANCE SITE (IHSS) 
Dashed where disturbed during construction 
of French Drain 

BACKGROUND UPPER TOLERANCE LIMIT: -N- 

200 

a units are mg/kg 
5.45 

SEDIMENT SAMPLING STATION 

0 100 

0 SED40 - O/z 
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U.S. DEPARTMENT OF ENERGY 
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Distribution of Molybdenum 
Concentrations in 

Sediment 

AUC 1993 Figure D - 9 9  
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U.S. DEPARTMENT OF ENERGY 
Rocky Flats Plant, Golden, Colorado 
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OPERABLE UNIT NO. 1 
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Distribution of Molybdenum 
Concentrations in 
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4 EXPLANATION 
INDMDUAL HAZARDOUS SUBSTANCE SITE (IHSS) 

Of French Drain BACKGROUND UPPER TOLERANCE LIMITS: 

,@J Dashed where disturbed during construction 

2w 

a units are pg/l 

A ROCKY FIATS ALLWlAL WELL 38!)4.795 
X COLLUWAL WELL 74ti4.326 
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INDICATES MAXIMUM BACKGROUND CONCENTRATIONS 

U.S. DEPARTMENT OF ENERGY 
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OPERABLE UNIT NO. 1 

PHASE 111 RFI/RI REPORT 

Distribution of Potassium 
Concentrations in 

Groundwater 

AUGUST 1993 
Figure D-108 
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EXPLANATION 
INDMDUAL HAZARDOUS SUBSTANCE SITE (IHSS) 
Dashed where disturbed during construction 
of French Droin 

BACKGROUND UPPER TOLERANCE LIMITS: -N- 

200 

a units art: Mq/l 

MONITORING STATION 168M SEEP 
8 sw037 SURFACE WATER 45?4.350* 

(W044, SN045, SW046) 

0 100 
RATIO OF Vn MCOEMNCES TO TOTAL OBSERVATIONS w5d5Gz9 29L%%' MINIMUM 

3- MAXIMUM SCALE: 1'=200' 

* INDICATES MAXIMUM BACKGROUND CONCENTRATI2NS 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Plant, Golden, Colorado 

881 HILLSIDE AREA 
OPERABLE UNIT NO. 1 

PHASE 111 RFI/RI REPORT 

Distribution of Potassium 
Concentrations in 

Surface Water 

Figure D-109 AUGUST 1993 
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EXPLANATION 
INOMDUAL HAZARDOUS SUBSTANCE SITE (IHSS) 
Dashed where disturbed during construction 
of French Drain 

BACKGROUND UPPER TOLERANCE LIMITS: -N- 

200 

A units are Bg/l 

m SURFACE WATER 2.2u* 
MONITORING STATION 11.1 SEEP 

(SW044, SW045, W046) 
0 100 - O ?  

2- MINIMUM 
J m  UAXIMUM 

RAM OF UTL MCEEDANCES TO TOTAL OBYRVAlWS 

!xXE 1'=200' 

INDICATES MAXIMUM BACKGROUND CONCENTRATIONS 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Plant, Golden, Colorado 

881 HILLSIDE AREA 
OPERABLE UNIT NO. 1 

PHASE 111 RFI/RI REPORT 

Distribution of Selenium 
Concentrations in 

Surface Water 

AUGUST 1993 
Figure D-115 
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A EX PIAN AT10 N 
INDIVIDUAL HAZARDOUS SUBSTANCE SITE (IHSS) 

of French Drain 
.&J Dashed where disturbed during construction 

200 

BACKGROUND UPPER TOLERANCE LIMITS: 
units are pg/l 

A ROCKY FIATS ALLlMAl W E U  32845.609 
x CWUVlAL WELL 32845.609 

VALLEY FILL ALLUVIAL WELL 32845.609 
0 WEATHERED CLAYSTONE WEU/SS WELL 
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32845.609 0 loo 

SCALE: l’=200’ RAW Of Un MCEEDANCES TO TOTAL OBSERVATIONS 

* INDICATES MAXIMUM BACKGROUND CONCENTRATIONS 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Plant, Golden, Colorado 

881 HlLLSIDE AREA 
OPERABLE UNIT NO. 1 

PHASE 111 RFI/RI REPORT 

Distribution of Silicon 
Concentrations in 

Groundwater 

Figure D-119 AUGUST 1993 
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4 EXPLANATION 
INDMDUAL HAZARDOUS SUBSTANCE 
SITE (IHSS) DASHED WHERE DISTURBED 
DURING CONSTRUCBON OF FRENCH DRAIN -N- 

A ROCKY FLATS ALLUVIUM 
x COLLUWUM 

0 WEATHERED CLAYSTONE/SS WELL 
0 LARAUIE-ARAPAHOE BEDROCK 0 100 200 

a VALLEY FILL ALLUVIUM , I  
a 

r9 
S a m  r-2w 

- *CONTOUR INTERVAL = 1000 ug/l 

Filtered Silicon '\ ' 
\ \  

Mean 
Well Concentration 
11 (ug / l>  

01871 I 5130 

7125 
0974 6267 ~~~ 

io74 ' 4070 
31491 77s 0 
31791 7070 
31891 589 0 
3479 1 675 0 
3569 1 837 0 
36191 875 0 
3639 1 9030 
37191 862 8100 0 
3759 1 
3779 1 907 0 
3789 1 839 0 
3799 1 987 0 
3859 1 631 0 
39191 6030 
4387 663 0 
4587 931 0 
4887 3070 
5287 6433 
6286 7140 
6386 669 0 
6886 7715 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Plant, Golden, Colorado 

881 HlLlSIDE AREA 
OPERABLE UNIT NO. 1 

PHASE 111 RFI/RI REPORT 
Is0 leths of Silicon 

toncentrations 
Filtered Groundwater 

Upper Hydrostratigraphic Unit 
Figure D-120 

AUGUST 1993 
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EXPLANATION 

INDMDUAL HAZARDOUS SUBSTANCE Sm (IHSS) 
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OU2 PHASE II RFI/RI WWNC LOCATIONS 

1-1 
RA02 1 

)( 20 

ss100193 'HOT W P U N G  LOCATKXY + 
@ 881-1 1987 APPROXIMATE SURFACE SCRAPE LOCATION 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Plant, Golden, Colorado 
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OPERABLE UNIT NO. 1 

PHASE 111 RFI/RI REPORT 

Distribution of Silicon 
Concentrations in 

Surf ace' Soils 
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EXPIANATION I U.S. DEPARTMENT OF ENERGY 
Rocky Flats Plant, Golden, Colorado B INDMDUAL HAZARDOUS SUBSTANCE SITE (IHSS) 

Dashed where disturbed during construction 
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1 4 8 ~  SEEP 
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* INDICATES MAXIMUM BACKGROUND CONCENTRATI3NS 

881 HILLSIDE AREA 
OPERABLE UNIT NO. 1 

PHASE 111 RFI/RI REPORT 

Distribution of Silver 
Concentrations in 

Surface Water 

Figure D-124 
AUGUST 1993 
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INDMDUAL HAZARDOUS SUBSTANCE Sm (IHSS) 
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of French Drain ' I '  

BACKGROUND UPPER TOLERANCE UMII: -N- 

200 

a units are mg/kg 

1.6 U* 
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EXPLANATION 
INDMDUAL HAZARDOUS SUBSTANCE Sm (IHSS) 

Of French Drain BACKGROUND UPPER TOLERANCE LIMITS: 

@J Dashed where disturbed during construction 

2x9 

a units are pg/l 

12460.018 
2406648.61 

A ROCKY FLATS A L L W  WELL 

Etl VALLMflUALLUVlALWELL 
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x COLLwlALWEU 135608.198 

0 WEATHERED CLAYSTONE WELL/SS WELL 93098.884 0 100 

0/2 
2 !  MINIMUM 
J w  MAXIMUM 

* INDCATES MAXIMUM BACKGROUND CONCENTRATIONS 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Plant, Golden, Colorado 

881 HILLSDE AREA 
OPERABLE UNIT NO. 1 

PHASE 111 RFI/RI REPORT 

Distribution of Sodium 
Concentrations in 

Groundwater 

Figure D-130 AUGUST 1993 
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EXPLANATION 

4 INDNIDUAL HAZARDOUS SUBSTANCE SITE (IHSS) 
Dashed where disturbed during construction 
of French Drain 

BACKGROUND UPPER TOLERANCE LIMITS: -v- 

A units are bg/I 

114173 SEEP 
SWO44, SW045, SW046) 

SURFACE WATER 53766.998 
MONITORING STATION 

SW037 Bi 

0 100  200 

I 0/2 
2 9 m  MINIMUM 

RAM) OF Vn MCEEDANCES TO TOTAL OBSERVAlWNS 

3- UAXIMUM SCALE: 1'=200' 
* INDICATES MAXIMUM BACKGROUND CONCENTRATIONS 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Plant, Golden, Colorado 

881 HILLSIDE AREA 
OPERABLE UNIT NO. 1 

PHASE 111 RFI/RI REPORT 

Distribution of Sodium 
Concentrations in 

Surface Water 

Figure D-131 
AUGUST 1993 
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EXPIANATION 

4 INDIVIDUAL HAZARDOUS SUBSTANCE SlTE (IHSS) 
Doshed where disturbed during construction 
of French Drain 

BACKGROUND UPPER TOLERANCE LIMIT: -N- 

200 

a units are mg/kg 
327. i 68, 

SEDIMENT SAMPLING STATION 

0 100 

SED40 

L?/z 
2 9 m  MINIMUM 
J m  MAXIMUM 

RAM OF Vn MCOEMNCES TO TOTAL OesERVATlONS 

* INDICATES MAXIMUM BACKGROUND CONCENTRATIDNS 
SCALE. 1'9200' 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Plant, Golden, Colorado 

881 HILLSIDE AREA 
OPERABLE UNIT NO. 1 

PHASE I11 RFI/RI REPORT 

Distribution of Sodium 
Concentrations in 

Sediment 

Figure D - 1 3 2  AUGUST 1993 
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EXPLANATION 
INDMDUAL HAZARDOUS SUBSTANCE SITE (IHSS) 
Dashed where disturbed during construction 
of French Drain 

BACKGROUND UPPER TOLERANCE LIMITS 
units are hg/i 

364.267* 
1953 SEEP 

(SWO44, SW045, SW046) 

-N- 

200 

a ~ SV037 SURFACE WATER 
MONITORING STATION 

0 100  
RAW OF UR EXCEEWES TO TOTM OBSERVAWNS 

2 . m  MlNtMUY 
3- WIMUU 

* INDICATES MAXIMUM BACKGROUND CONCENTRATIONS 

- 
SCKE: 1'-200' 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Plant, Golden, Colorado 

881 HILLSIDE AREA 
OPERABLE UNIT NO. 1 

PHASE 111 RFI/RI REPORT 

Distribution of Strontium 
Concentrations in 

Surface Water 

AUGUST 1993 
Figure D-142 
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EX PLANATION 

4 INDMDUAL HAZARDOUS SUBSTANCE SITE (IHSS) 
Dashed where disturbed during construction 
of French Drain 

4 
BACKGROUND UPPER TOLERANCE LIMIT8 -N- 

200 

a units are mg/kg 

' 73.2106 

SEDIMENT SAMPLING STATION 

0 100 

0 SED40 

2'gm o/z 
RATK, MINIMUM OF Vn MCOEMNCES TO TOTLU OBSERVATIONS - 

SCKE: 1'=200' J .  UAXlUUM 
* INDICATES MAXIMUM BACKGROUND CONCENTRATIONS 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Plant, Golden, Colorado 

881 HILLSIDE AREA 
OPERABLE UNIT NO. 1 

PHASE I11 RFI/RI REPORT 

Distribution of Strontium 
Concentrations in 

Sediment 

.. Figure D-143 
AUGUST 1993 
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EXPLANATION 
INDIVIDUAL HAZARDOUS SUBSTANCE SilE (IHSS) 

Of French Drain BACKGROUND UPPER TOLERANCE LIMITS: 

8 Dashed where disturbed during construc!ion 

200 

units art pg/l 

A ROCKY FIATS A L L W  WELL 289.374 
x COLLUWAL WELL W(11.538 
88 VALLEY FILL ALLUVU WELL 2051.452 

0 LARAMIE-ARAPAHOE BEDROCK WELL 18a42.292 
0 WEATHERED CLAYSTONE WEU/SS WELL 1 lf12.795 0 100 

U?Z t w o  OF un MCEEDANCES TO TOTAL OBSERVATIONS SCALE: 1'5200' 
- 

2 9 m  MINIMUM 
3 m  MAXIMUM 

* INDICATES MAXIMUM BACKGROUND CONCENTRATIONS 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Plant, Golden, Colorado 

881 HILLSIDE AREA 
OPERABLE UNIT NO. 1 

PHASE 111 RFI/RI REPORT 

Distribution of Strontium 
Concentrations in 

Groundwater 

Figure D-144 AUGUST 1993 
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c EXPLANATION 
INDIVIDUAL HAZARDOUS SUBSTANCE SITE (IHSS) 
Dashed where disturbed during conshc<ion 
of French Drain 

BACKGROUND UPPER TOLERANCE LIMIT: -N- 

200 

a units are mg/kg 

0.59 U* 

0 SEDIMENT SAMPLING STATION 
0 100 

O/z 
2 9 m  MINIMUM 
J m  MAXIMUM 

WllO OF 1111 MCEEDAMCES TO TOTAL OBSERVATIOWS 

S W :  1'=200' 

INDICATES MAXIMUM BACKGROUND CONCENTRATIONS 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Plant, Golden, Colorado 

881 HILLSIDE AREA 
OPERABLE UNIT NO. 1 

PHASE 111 RFI/RI REPORT 

Distribution of Thallium 
Concentrations in 

Sediment 

AUGUST 1993 
Figure D-146 
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4 EXPLANATION 
INDIVIDUAL HAZARDOUS SUBSTANCE SITE (IHSS) 
Dashed where disturbed during construciion 

Of French Drain BACKGROUND UPPER lOLERANCE LIMITS: 

200 

units are pg/1 

29.721* A ROCKY FIATS A L L W  WELL 
29.721 * x COLLUWAL WELL 

W VALLEY FILL AUUVW. WELL 12.323 

0 LARAMIE-ARAPAHOE BEDROCK WELL 6.3': 
0 WEATHERED CLAYSTONE WEU/SS WELL 5.93 u+ 0 1 0 0  

p2 uno OF un EXCEEDA~~CES TO TOTAL OBSERVA~ONS 
2'9m MINIMUM 
J m  MAXIMUM 

SCALE: 1'=200' 

INDICATES MAXIMUM BACKGROUND CONCENTRATIONS 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Plant, Golden, Colorado 

881 HILLSIDE AREA 
OPERABLE UNIT NO. 1 

PHASE I11 RFI/RI REPORT 

Distribution of Vanadium 
Concentrations in 

Groundwater 

Figure D-151 AUGUST 1993 
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EXPLANATION 

4 INDIVIDUAL HAZARDOUS SUBSTANCE SITE (IHSS) 
Dashed where disturbed during construc4on 
of French Drain 

BACKGROUND UPPER TOLERANCE LIMITS: -N- 

200 

a units arc pg/l 

(swO44, SWo.15, SWMS) 

SURFACE WATER 18.2* 
MONITORING STATION 1782* SEEP 

)li SW037 

0 1 0 0  

r 0/2 mno OF un MCEE~ANCES TO TOTAL OBYRIIATKNS 
2 9 m  

MINIMUM SCKE: 1'=200' 3- MAXIMUM 
INDICATES MAXIMUM BACKGROUND CONCENTRATIONS 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Plant, Golden, Colorado 

881 HILLSIDE AREA 
OPERABLE UNIT NO. 1 

PHASE I11 RFI/RI REPORT 

Distribution of Vanadium 
Concentrations in 
Surface Water 

Figure D-152 
AUGUST 19'33 
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EXPLANATION 
INDMDUAL W\U\RDOUS SUBSTANCE SITE (IHS) 
Dashed where disturbed during construction 
of French Orain 

BACKGROUND UPPER TOLERANCE LIMIT: ?- a units are mg/kg 

168.381 * 
0 SED40 SEDIMENT SAMPLING STATION 

0/2 
2- MINIMUM 
J' UAXIMUM 

RAW OF Vn MCaDANCES TO TOTAL OByRvATK))3s 

* INDICATES MAXIMUM BACKGROUND CONCENTRATIONS 

0 100 200 

- '  
SCKE: 1'=200' 1 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Plant, Golden, Colorado 

881 HILLSIDE AREA 
OPERABLE UNIT NO. 1 

PHASE 111 RFI/RI REPORT 

Distribution of Zinc 
Concentrations in 

Sediment 

Figure D-154 AUGUST 1993 
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EX PIANAT ION A 1 U.S. DEPARTMENT OF ENERGY 

HDMMUL HAzARwx)S SUBSTANCE 

DURING CONSTRUCnON OF FRENCH O W N  
sm (IHSS) M Y q D  WERE MSTUReED 

BACKGROUND UPPER TOLERANCE LIMIT: 
inits are pCi/l 

41 1.5 
% BH0887 PHASE 1/11 BOREHOLES 

0 30191 PHASE 111 B0RDW)LES 

0 100  200 @ 8300190 FRENCH DRAIN BOREHOLE 

I 
SCALE: 1'=200' 0/2 

2- MINIMUM 
RATIO OF UTL WEEMNCES TO TOTAL OBSERVATiONS 

&7m MAXIMUM 
* INDICATES MAXIMUM BACKGROUND CONCENTRATIONS 

4 I Rocky Flats Plant, Golden, Colorado 
-N- 881 HILLSIDE AREA 

OPERABLE UNIT NO. 1 
PHASE 111 RFI/RI REPORT 

Distribution of Tritium 
Concentrations in 
Geologic Materials 

Figure D-161 
AUGUST 1993 
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4 EXPLANATION 
INDMDUAL HAZARDOUS SUBSTANCE SITE (IHSS) 
Doshed where disturbed during construction 

Of French Drain BACKGROUND UPPER TOLERANCE LIMITS: 

200 

units or,? @i/l 

A ROCKY FIATS ALLWlAL WELL 4.5 3 
x COLLUVIAL WELL 626 
ffl VALLEY FILL AuWlAL WELL 256 

0 WIE-ARAPAHOE BEDROCK WELL NOT APFUCABLE 
0 WEATHERED CLAYSTONE WELL/SS WELL NOT APFUCABLE 0 100  

L$/z RAT#) OF Vn MCEEOANCES TO TOTAL OBSERVAllONS SCALE: 1'=200' 
- 

2'9m MINIMUM 
3- MAXIMUM 

INDICATES MAXIMUM BACKGROUND CONCENTRATIONS 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Plant, Golden, Colorado 

. 881 HILLSIDE AREA 
OPERABLE UNIT NO. 1 

PHASE I11 RFI/RI REPORT 

Distribution of Unfiltered Total 
Uranium Activity in 

Groundwater 

AUGUST 1993 
Figure D-170 
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4 EX PLANATION 
INDIVIDUAL HAZARDOUS SUBSTANCE SITE (IHSS) 

Of French 
8 Dashed where disturbed during construction 

200 

BACKGROUND UPPER TOLERANCE LIMITS: 
units ore @i/l 

A ROCKY FLATS A L L W  WELL 1.37 
X' COLLUVlAL WELL 353 
W VALLEY nLL ALLUVlAL WEU 19 
0 WEATHERED CLAYSTONE WEU/SS WELL NOT APPLICABLE 0 100  
0 IARAMIE-ARAPAHOE BEDROCK WELL NOT APPLICABLE 

0/2 RAW OF Vn MCEEDANCES TO TOTAL OBSEfNAllONS SCALE: 1'=200' 
2 9 m  MINIMUM 
J w  MAXIMUM 

* INDICATES MAXIMUM BACKGROUND CONCENTRATIONS 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Plant, Golden, Colorado 

881 HILLSIDE AREA 
OPERABLE UNIT NO. 1 

PHASE 111 RFI/RI REPORT 

Distribution of Filtered Total 
Uranium Activity in 

Groundwater 

Figure D-171 
AUGUST 1993 
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EX PLANATION 
INDMDUAL HAZARDOUS SUBSlANCE SITE (IHSS) 
Dashed where disturbed during construc':ion 
of French Drain 

BACKGROUND UPPER TOLERANCE UMII: -N- 

200 

a units ar.! pCi/l 

x '"03' SURFACE WATER 7.1 
MONITORING STATION 

0 100 

0/2 
2 9 m  MINIMUM 
3 m  UAWUUU 

R4lM OF Vn MCEEMNCES TO TOTAL 0BSERVATK)NS 

* INDICATES MAXIMUM BACKGROUND CONCENTRATIONS 
S W  1'=200' 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Plant, Golden, Colorado 

881 HILLSIDE AREA 
OPERABLE UNIT NO. 1 

PHASE 111 RFI/RI REPORT 

Distribution of Total Uranium 
Concentrations in 
Surface Water 

Figure D-172 
AUGUST 1993 

R74161 .CWMB090293/ 



BLDG 
881 

BI 
'. . .  

5886 
/ 

/ 

EXPLANATION 
INDMDUAL HAZARDOUS SUBSTANCE SlTE (IHSS) 
Dashed where disturbed during construc:ion 
Of French 

200 

A 
BACKGROUND UPPER TOLERANCE LIMITS: 

units art' pg/I 

A ROCKY FLATS A L L W  WELL 22:'839.588 
x COLLUWAL WELL 379954.51 1 
83 VALLEY FILL ALLWlAL WELL 509332.113 

0 MAMIE-ARAPAHOE BEDROCK WELL 520689.314 
fano OF m MCEEMNCES TO TOTAL OBSNATIONS 

0 WEATHERED CLAYSTONE WEU/SS WELL 770424.028 100 

SCALE: 1'=200' 0/2 
2 9 m  UlNlMUU 
3 m  UAXIMUM 

INDICATES MAXIMUM BACKGROUND CONCENTRATIBNS 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Plant, Golden, Colorado 

881 HILLSIDE AREA 
OPERABLE UNIT NO. 1 

PHASE I11 RFI/RI REPORT 

Distribution of Bicarbonate 
as CaC03 Concentrations 

in Groundwater 

AUGUST 1993 
Figure D-177 
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EXPLANATION 
INDMDUAL HAZARDOUS SUBSTANCE SITE (IHSS) 
Dashed where disturbed during construciion 
of French Drain 

BACKGROUND UPPER lOLERANCE LIMITS -N- a units are pg/l 

% "03' SURFACE WATER 152257.350 
MONITORING STATION 862419 SEEP 

(SWO44. SW045, SW046) 

0 100 200 

1 0/2 
2 9 m  MINIMUM 

RAT#, OF Vn MCEEMNCES TO TOTAL OBSEWAllONS 

3- MAXIMUM SCALE: 1'-200' 

* INMCAES MAXIMUM BACKGROUND CONCENTRATIONS 

U.S.  DEPARTMENT OF ENERGY 
Rocky Flats Plant, Golden, Colorado 

881 HILLSIDE AREA 
OPERABLE UNIT NO. 1 

PHASE 111 RFI/RI REPORT 

Distribution of Bicarbonate 
as CaC03 Concentrations 

in Surface Water 

AUGUST 1993 
Figure D-178 
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EXPLANATION I U.S. DEPARTMENT OF ENERGY 
Rocky Flats Plant, Golden, Colorado 4 INDMDUAL HAZARDOUS SUBSTANCE SITE (IHSS) 

Dashed where disturbed during construction 
of French Drain 

BACKGROUND UPPER lOLERANCE LIMITS: -r- 

200 

A units are Ng/I 

WSwo3' SURFACE WATER 72912.4,14 
MONITORING STATION 47973 SEEP 

(SWO44, SW015, SWO46) 

0 100 - L?/z zS%%%' MlNIAiUM 
RATK) OF UR MCEEMNCES TO TOTAL OBSER4AlONS 

346%" MAXIMUM SCKE: 1'-200' 

* INDICATES MAXIMUM BACKGROUND CONCENTRATIONS 

881 HILLSIDE AREA 
OPERABLE UNIT NO. 1 

PHASE 111 RFI/RI REPORT 

Distribution of Chloride 
Concentrations in 

Surface Water 

AUGUST 1993 
Figure D-184 
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4 EXPLANATION 
INDIVIDUAL HAZARDOUS SUBSTANCE SITE (IHSS) 
Dashed where disturbed during construckion 
Of French 

200 

BACKGROUND UPPER TOLERANCE LIMITS: 
units arf pg/l 

A ROCKY FIATS A L L W  WELL 17 6.747 
7841.469 x COLLUVIAL WELL 

B VALLEY FILL A L L W  WELL 95 17.363 
0 WEATHERED CLAYSTONE WEU/SS WELL 
0 WIE-ARAPAHOE BEDROCK WELL 2872.161 

RATIO OF Un EXCOEDAWES TO TOTAL OBSEVATONS 

17H1.180 0 100 - 
SCALE: 1'=200' 2 9 m  MINIMUM 

3- MAXIMUM 
* INDICATES MAXIMUM BACKGROUND CONCENTRATI'INS 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Plant, Golden, Colorado 

881 HILLSlDE AREA 
OPERABLE UNIT NO. 1 

PHASE 111 RFI/RI REPORT 

Distribution of Fluoride 
Concentrations in 

Groundwater 

Figure D-189 
AUGUST 1993 
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EX P LANATl 0 N 
INDMDUAL HAZARDOUS SUBSTANCE SITE (IHSS) 
Dashed where disturbed during construction 
of French Drain 

BACKGROUND UPPER TOLERANCE LIMITS: -N- a units are l g / l  

XSwo3’ SURFACE WATER 527.693 
MONITORING STATION 1274 !;EEP 

(SWO44, SW045, SW046) 

0/2 
.?9m MINYUM 
3- MAXIMUM 

RAT#) OF IIR MCEEDMCES TO TOTAL OBSERVAT#)NS 

INDICATES MAXIMUM BACKGROUND CONCENTRATIONS 

0 100 200 

SCKE. 1’=200’ 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Plant, Golden, Colorado 

881 HILLSIDE AREA 
OPERABLE UNIT NO. 1 

PHASE I11 RFI/RI REPORT 

Distribution of Fluoride 
Concentrations in 
Surface Water 

Figure . D-190 
AUGUST 1993 
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4 
EXPLANATION 

INDIVIDUAL HAZARDOUS SUBSTANCE SITE (IHSS) 
Dashed where disturbed during construc:ion 
of French Drain 

200 

BACKGROUND UPPER TOLERANCE LIMITS. 
units a n  pg/l 

A ROCKY FLATS A L L W  WELL 25:'7.081 
25819.417 x COLLUVIAL WELL 

W VALLEY FlLLAUUVlALWELL 1 1 :?3.800 
0 WEATHERED CMYSTONE WELL/SS WELL 63: 7.637 
0 WIE-ARAPAHOE BEDROCK WELL 12663.275 

RAllO OF Un MCOEDMCES TO TOTAL OBWAnONS 

0 100 - 
s c w :  1'=200' o/z 

2 9 m  MINIMUM 
3- MAXIMUM 

* INDICATES MAXIMUM BACKGROUND CONCENTRATIONS 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Plant, Golden, Colorado 

881 HILLSIDE AREA 
OPERABLE UNIT NO. 1 

PHASE 111 RFI/RI REPORT 

Distribution of Nitrate/Nitrite 
Concentrations in 

Groundwater 

Figure D-198 
AUGUST 1993 
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EXPLANATION 
INDMDUAL HAZARDOUS SUBSTANCE SITE (IHSS) 
Dashed where disturbed during construc'ion 
of French Orain 

BACKGROUND UPPER TOLERANCE LIMITS -N- 

200 

a units on pg/l 

x '"03' SURFACE WATER 2760.155 
MONITORING STATION 15299 SEEP 

(SW044, SW015, SWOSS) 
0 

0/2 
2 9 m  MlNtMUM 
J- MAXIMUM 

RATK) OF UTL MCEEDANCES TO TOTAL OBSERVATIONS 
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